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Eight Leading Covernments. 


BEST ANTI-FRICTION METAL FOR 
© High Speed Engine, Dynamo, Rolling-Mill, Steamship, 
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Light and Medium weight, 
FINE QUALITY. 
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ESTON ENCINES. 


High Pressure Boilers. 

Complete Power Plant. 

Estimates and Drawings Submitted. 
WESTON ENCINE Co., 
PAINTED POST, N. Y. 
leper Gpidlone 
REPRESENTATIVES: 

JULIAN SCHOLL & Co., Gero. D. HOFFMAN, 
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gud C. LYMAN, 49 Michigan Street, CHICAGO. 


The original inventor Riveree EXHAUST PIPE. 
of Exhaust Heads /(_ — 
for END of Pipe 
above Roof. 
and Radius. 


LICHT! STRONC! CHEAP! 
MACHINERY 


For Machine Shops, Brass Finishers and Metal Workers. 
HILL, CLARKE & CO., 


12and 14 South Canali St., Chicago, fil. 
_ §. W. ALLERTON, Pres Cc. C. CLARKE, Sec. & Treas. ALFRED WEED, V. Pres. & Gen. Man. 
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Gasoline Engin. 


The best because 
the most simple ; “a 
few minutes’ atten- 
tion a day will keep 
it running. » Most 
economical; * var- 
anteed cost of run- 
ning is one cent per 
h. p. per hour. 
Weber Cas & bacon 


For catalogue, ad. Drawer 2, Ser 


BUFFALO FORGE CO. 


BUFFALO, N. Y. 
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WILLIAM B. POLLOCK & CO., Youncstown, onto. 


MANUPACTURERS OF ; 


“STEAM BOILERS--EVERY TYPE--SHEET AND PLATE WORK, 


Penstocks, Ladies, Oil and Water Tanks, Buildings, Cupolas, Blast Furnaces, Tanks, 
Smelters, Gas Producers, Converters, Receivers, Large Draught Stacks. 


Riveted Pipe for Water, Gas, Air or Steam. Plate Construction--All Kinds. 
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PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 
\ 


Ie the only lime-extracting Heater that will prevent scale in steam 
ers, removing all impurities from the water before 
ijt enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE.. 








4 Portable Engines, 
THRESHING MACHINES, 
AND 
Large Engines for Rolling Milis and Blast Furnaces. ° 
Send for illustrated catalogue. 
Martin’s Ferry, Ohio. 






This cut is the fac-simile of the appearance of the shelves of a 
No. 5 Heater at work on ordinary lime water when the door,was 
removed after the Heater had been running two weeks. 
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THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. 5. A. Connellsville 


‘Furnace and Foundry 


- - COKe. 


The only Coke you can buy and know you 
}are getting the best that can be manufactured. 
| All our works in the heart of the Region, within 
| four miles of Connellsville, Pa. 


CAPACITY, 4,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio 


MAIN OFFICE: 


MERCANTILE BANK BUILDING. 































Largest manufacturers in the United States of Wood and Stee] Wheelbarrows, Charging Barrows, | 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. GASOLINE ENG 

Write us for catalogue and prices before purchasing elsewhere. | # 

Bureau Inspection Tests and Stationary 

ROBERT W. HUNT & CO., Goneutstion | 


Advice on iron and steel questions, analysis of ores, oils and waters ; economical tests of steam | 
engines and boilers. 


1137 The Rookery, CuicaGo; Arcade Building, CLEVELAND; Hamilton Building, PittsBuRG ; 
328 Chestnut St., PHILADELPHIA; 8 Broadway, NEw YorK. 











ALL SIZES. 
Dwarfs in size and 
Giants in Strength, 


Costs only 10 cents a Day | ’ 


i} per H. P. to run them, & 
y scarcely any attention. 


° ; EVERY ENGINE GUARANTEED 
Pays special attention to | Write for particulars 


; iron ore, blast furnace, | i cam A and testimonials. 
é I rolling mill, foundry and| noe 9 THE VANDUZEN GAS & © 
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oO CINCINNATI, 0 


Per year $3.00. | Mention this pape: when you write, : 


CONE ANY, | erket rata 


| either new or second-hand, write tems. Wecan fur. 


BILLINGS’ PATENT BEAM CALIPER. {for immediate delivery joo tons of tacha naiaee ' 
Ib. Steel Rails, guaranteed in good condition to 
relay, which we will sell cheap. 


: ROBINSON & ORR 

of , the Caliper oe, 419 Wood St; PITTSHURG, PA. 
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VoLuME XXVII. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 


The close of 1893 recorded the lowest prices for iron 
and steel in the history of the trade. There has been a 
disposition to think that the coming of ’94 would arrest 
the downward tendency, but evidences are to the con- 
trary. It is known that on ores, offers have been made 
for the coming year lower than were touched in ’93 on 
standard grades; in pig iron, the opening of the year 
brings a report of an offer by a Northern furnace, using 
Lake Superior ores, to sell for deliveries running into the 
Spring at a figure not touched by December transactions. 
Two or three instances do not make a market, but they 
indicate the tendency; and the indications are that pro- 
ducers in all lines are preparing for a further campaign in 
low prices. The study of costs is the most serious busi- 
ness producers have on hand to-day, and, while every 
buyer may be satisfied that what is raw material to him 
has touched a level that leaves the maker without profit, 
he knows that with greater reductions in labor cost the 
market may be still further depressed, and that with 
foreign competition added to that at home, the tendency 
must be further downward. The seesaw between the 
East and the West on puddling illustrates the process. 
In the East, $2.75 is paid at most mills, and $2.50 has 
been reached in one case. In the West, $4 and $3.60 are 
the rates in nonunion mills, and notice has now been 
given in the valleys that after April 1 the Amalgamated 
rate of $4.75 will be cut to $3.50. It is evident that a 
period cannot yet be put to the decl'ne in rolling mill 
products. As to immediately future demand in any 
department of the market, the week has brought no posi- 
tive development. The elements of the si uation are 
these, in brief: A further enlargement of pig iron pro- 
duction and a slight increase in stocks, with dem ind com- 
ing chiefly from pipe foundries which have made consider- 
ablé additions to their November contracts; a fair 


| prospective consumption of bridge material, counties and 


municipalities straining a point to get such work under 


“sway this Winter; a better call from agricultural and car 


works; the beginnings of a new demand from machine 
shops and foundries that have been practically at a stand- 
still for several months. In steel rails, there is reason to 
believe that more has been done than has become public, 
and some good-sized contracts are looked for in January. 
The recent receiverships may even help the rail mills, It 
is a problem with rail manufacturers to know where 
credit ought to be given for rails, with so many shaky 
roads in the market, but when a court takes hold, renewal 
needs, long imperative, are attended to, and there is no 
trouble about pay. With Jan. 1, the old rail pool gave 
may to the new? 
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CHICAGO, ILL. NUMBER I. 
THE CLEVELAND OUTLOOK. 

There are indications thus early in the year that thé ore 
situation will not be allowed to drag out into a weary 
deadlock between producers and furnacemen, as was the 
case in the early months of 1893. It is known that ores 
have been offered at figures not touched in any transac- 
tions of last year involving the same grades ; and it is the 
evident policy of some mining companies to gauge pro- 
duction very close to actual sales. Wrh the record of 
recent years so plainly written, there is no danger that the 
Lake Superior mining interests will push ahead, with open 
eyes, into disastrous overproduction. Financial consider. 
ations would make this impossible, even if the disposition 
existed. The railroads on the older ranges have come to 
the help of the mining companies, in meeting Mesabi com- 
petition, by announcing a 20 per cent. reduction. The 
freight from Marquette and Menominee mines to Escanaba 
will be 52 cents this year, instead of 65, and a propor- 
tionate reduction will be made on ore hauled to Marquette 
docks. Itis becoming more apparent every week that 
old-range mines—particularly fee mines—will sell ore in 
competition with the royalty mines of the *esabi, and 
that the Mountain Iron, paying no royalty, is the 
one important Mesabi producer that will have any long 
lead over older properties in cost of laying down ore at 
Lake Erie ports. The tonnage of Mountain Iron that the 
market takes in ’94 is therefore a question of importance 
to other Mesabi producers as well as to those on the older 
ranges. A feature of interest in connection with the 
Mesabi output is the report from Youngstown that a num- 
ber of valley furnacemen are forming an alliance with P. L. 
Kimberly, which means the smelting of a large amount 
of Mesabi ores in their furnaces. It may be said in this 
connection that the developments of the ore market in the 
ensuing weeks will be of importance to the entire trade. 
The market has been exceedingly quiet in the 
past week, the only ttansaction of importance 
being connected with a trade for finished material. 
Foundrymen are opening the new year with a continua- 
tion of their car-iot orders of December and _ prices are as 
before. Bessemer pig is on a basis of $11, Cleveland. 
Valley furnaces are making few new sales and those of 
small tonnage. Gray forge is offered at $10, Cleveland. 
A Central Ohio agricultural concern contracted 
the past week for several hundred tons of 
plates, tire and machinery steel and bar iron. 
The last named went to a Youngstown mill, the other 
material to Pittsburg, all at bottom notch prices. In 
Cleveland 1,500 tons of plates and shapes were bought 
for a new vessel the Globe Iron Works. will build on their 
own account, the order being divided between Cleveland 
and Pittsburg. A-feature of the general demand is the 





Pig Iron, 


Finished 


Material. 


urgency with which shipments are asked on small ord@fsh 
indicating that many buyers have ‘been putting off Fe 
quirements to the new year. 
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THE CHICAGO OUTLOOK. 


[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

As it usually is, the week of New Year’s day has been 
very quiet, and, except for some good sales of pig iron, 
has been almost devuid of interest. It seems to be the 
general impression among dealers, however, that the 
month of January will show considerable improvement in 
the way of sales, and as there are inquiries in the local 
market for round lots of several classes of iron and steel, 
it is quite likely that this belief will be borne out by the 
results. 

Pic Iron.—In local coke iron, quite a good business 
has been done in the week just past. Two or three sales 
have been made of amounts ranging as high as 1,000 tons, 
and sales of lots of 100 to 300 tons have been fairly 
frequent. The usual run of car load orders has been re- 
ceived for Southern coke, but there seems to be less 
interest manifested in Southern than in local iron. Sales 
of a few small lots of Lake Superior charcoal have been 
made, but no deals of any importance have been closed. 
Small amounts of Ohio silveries have been sold also. 
Prices are no stronger, and it is hardly likely that any 
strength will be developed at least before the new year is 
well started. 

Bars.—Trade has been very quiet, and shipments have 
fallen off again in the past few days. No sales of any 
moment have been made. Prices are ruling low, and 
mills near by Chicago make quotations of 1.30c to 1.35c 
for iron and steel bars, f. o. b. Chicago. 

STRUCTURAL MateriaL.—The Chicago City Council 
have passed an ordinance authorizing the North-West 
Elevated Railway Co. to build an elevated railway on the 
North Side, and the company announce their intention of 
going ahead as soon as preliminary arrangements can be 
made. The right of way has not yet been secured, and it 
is hardly likely that the company will be in the market for 
any material for some time. Aside from this, there is 
nothing new to report, and quotations are unchanged. 
Beams, 1.70oc to 1.75c; angles, 1.65c to 1.70c; plates, 
1.65c to 1.70C; tees, 1.goc to 2c. 

RAILs AND TRACK Suppiies.—None of the railways 
have as yet signified their intention of buying immediately, 
but there is little doubt that some of the larger roads will 
come into the market shortly after the first of the year. 
Prices are as last reported. Rails $25; spikes, 1.90c to 
1.95¢; splice bars, 1.50c to 1.55c. 

Bitiets.—The Joliet mill of the Illinois Steel Co., not 
having enough work to keep in operation all through Jan- 
vary, it was decided to shut down on Monday of this 
week. With the orders on hand and those that will accu- 
mulate during the next month, it is expected that enough 
will be had to provide for running during the entire 
month of February. The Eastern mills have invaded 
Chicago territory to a large extent, recently, and have 
made prices, it is reported, as low as $16 Pittsburg, suc- 
ceeding in capturing one order of 5,000 tons to go to 
Anderson, Indiana. 

‘Prates, Tuses, Erc —A contract was made in the 
past week of one lot of from 350 to 500 tons of plates for 
deliveries extending through the next three months. 
Aside from this, business has been very quiet. Prices 
are as last reported. Tank steel, 1.65c to 1.75c; shell 
steel, 1.85c to 1.90c; flange steel, 2.05c to 2.15; firebox 
steel, 3.75¢ to 5c; tubes, 70 and 5 per cent off. 

SueeEts.—Business has been very quiet in black sheets, 
and prices are made at 2.65c to 2.70c, Chicago. Gal- 
vanized~sheels _are selling fairly well at 75 per cent. 
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discount. a 








MERCHANT dries: —No : of any importance have ¢ 
been made. Quotations are unchanged. Open-hearth ' 
spring, 1.95c to 2.10c; machinery, 2c to 2.10c; crucible | 
spring, 3.50c; machinery, 4.50c to 4.75c; tool steel, 634c 
and upwards; tire, 1.95¢ to 2.10C. 

O_p Rats aNnD WHEELS. —The asking price of $13 for 
old rails is apparently too high to make any sales. Old 
wheels are quiet at $9.50 to $10. Old steel rails are 
quoted nominally at $7 for short to $10 for long lengths. . 

Scrap.—Sales have been few and far between, and 
prices are unchanged. No. 1 forge, $10 to $11; No. 1 
mill, $8; axles, $13; cast borings, $3.50; wrought turn- ‘ 
ings, $4.50; axle turnings, $6; mixed steel, $6.50; low 
tires, $10; leaf steel, $10. 
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GENERAL MARKET RESUME. & 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW. 
A few, very few, sales are reported for the 
week just closing and there is no change from 
the situation noted in the last two reports. The feeling is 
weak and if there were buyers in the market they could | 
practically make their own terms. There does not seem 
to be tt e confidence heretofore existing that the lowest point 
has beenreached. Recent wage reductions have begotten 
the feeling that in finished material], a* least, lower values 
are yet to be seen. Dealers here do not look for any 
pronounced improvement in the first half of the new year. 
At present mill forces are fuller than for some time. The 
Carnegie mills have started up, the last to resume being , 
the Edgar Thomson steel mill which is running on rails. es 
In pig iron there is almost complete stagnation. Latest Be 
transactions reported in Bessemer are small lots at $10.75 
and $10.85, and billets have been sold at $16.40, and in 
one instance as low as $16.25. 

The small tonnage of transactions in pig iron ay 
the past week was only what was to be & 
expected ; yet shipments on old orders were. liberal, and 
settlements were exceptionally good. A striking feature | 
of collections is the large proportion of accounts paid in 
cash, indicating a disposition of manufacturers to get — | 
down to a cash basis and avoid giving paper. This tends i 
to restrict -business, but it gives promise of more conserva- 
tism in future. Some improvement is expected early in 
the year, and many close observers believe that Spring 
will show a more general resumption by mills and ; 
foundries. re 
The failures of the Mahoning Rolling Mill Co.  \# 
and of the Montgomery Iron Co. have in no ~ | 
wise lessened the untoward outlook. Foundrymen are 
finding new possibilities of competition, English, foundry 
firms having in a few instances made bids on cast iron 
work used in the construction of large buildings, subject to 
the passage of the Wilson bill. 
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THE Montgomery Iron Co., owning the Montgomery Fur- Es, 
nace at Hort Kennedy, Montgomery Co., Pa., failed Jan.2 for, > 
$330,000. The furnace was first blown in in 1856 and remod- | a 
eled in 1863, 1869 and 1890. It ran almost exclusively on) ee ack 
foreign ores, making low phosphorous iron. The annual out- | 
put was 25,000 tons; The deptessed state of the pig iron 
market prevented the company from realizing on accumulated | 
stock, Abraham S. Patterson, president of the company, is 
also president of the Manoning Rolling Mill Co., am failed 
in the preceding week. 
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THE Lodge & Davis" Machine T8o1,Co., of Cincinnati, O., 
recently filled an extensive or machine tools from San 
Francisco. They have had many inquiries in the past two- 
months, which have yielded a fair-_peOportion of orders. 
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A RECORD AND AN OUTLOOK. 
There will be no regret in the iron trade at parting 
company with 1893. Not that writing a ‘‘4” in place of 
the ‘*3” has any spell about it, but there is some satisfac- 


tion in the thought that the record of a bad year is a . 


closed book and that a clean page has been turned that is 
still unblurred by Gisaster. There has been so much 
hoping for better things, all hanging on the arrival of the 
new year, that the business world is ina mood to dis- 
cover signs of betterment, which in the closing weeks of 
1893 would have had no consideration, because the year 
had already been given over to mischance. There is no 
comfort in the retrospect of such a year. As to the 
causes of its misfortunes there was no agreement among 
sufferers, or among legislative physicians, while the coun- 
try was in the thick of its trial; and as the acute phase of 
the trouble gets farther in the distance, theorists who see 
the working of but one set of forces will even get to dis- 
puting as to facts and conditions that, at close range, are 
universally recognized. 

While the unhealthful state of the iron trade in 1892 
was due largely to internal causes, it will be agreed that 
the misfortunes of 1893 were mainly produced from 
Whatever our opinions as to the influences at 
work, the results are too painfully fresh to need 
detailed rehearsing. 

In iron ore, 1893 will be remembered as the year in 

which starvation came to miners of Lake Superior ores 
who had never known want before. 
' The pig iron history of the year may be comprehended 
in an output of 4,562,918 gross tons in the United States 
in the first six months, and a falling off of 60 per cent., or 
to about 2,735,000 tons, in the second six months. The 
era of $10 iron in furnace practice with Lake Superior 
ores was also ushered in. 

Billets at $16.40 at Pittsburg, bar iron at 1.25c at mill, 
and beams at 1.40c, are other bottom points in price 
schedules that will make the year stand out sharply against 
the background of those that preceded it. 

As illustrating the decline that has taken place in pig 
iron in the twelve-month, we quote gray forge at Pitts- 
burg, January 1, 1893, at $12.25; at the close of the 
year, $10. Bessemer pig was quoted at $13.50@$13.75 
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Putsburg, at the opening of the year, and at its close at 
$10 75@$11.00—a drop of $2.75. At Chicago, local 
coke foundry No. 2 sold for $13.25 one year ago; in 
December the quotation was $12.25. Southern coke No. 
2 sold at $13.50, Jan. 1, ’93; in December, at $12. 10. 
On billets, the price given above represents a decrease of 
$5.75 in the twelve months; that on bar iron, a decrease 
of 35c per 100 pounds, or $7 per ton; that on beams, 
which, as in the case of the others, we name as a bottom 
price, a decline of 65 cents per 100 pounds. 

While no careful observer looks for any immediate ex- 
pansion of demand, there is a general turning to the new 
year with the hope that the worst is past, and that indus- 
trial capital has to an extent put its house in order for the 
readjustments which the year is to bring with it. The 
country is far from being through with labor reductions, 
and wage earners employed in industries classed by the 
theorists under the head of ‘‘ non-protected” are discover- 
ing that the prosperity of protected industries is more of a 
factor in deciding whether they shall have work than they 
have been wont to think. The list of industries and 
employments ‘‘ affected” by the Wilson bill will be found 
to coincide very closely with the list of employments at 
which men and women in the United States earn a living. 

As to the immediate future, while it should show a 
better demand in iron and steel than the latter half of 
1893, this will come largely from renewals. Those who 
predict an increased marketing of our products abroad, 
under the new tariff regime, need to remember that even 
if that should be the effect of the Wilson bill—after labor 
has been sufficiently reduced—neither in ’94 nor in ’95 
would the machinery be well in motion for the introduction 
of our products, and for establishing the necessary selling, 
transportation and fiscal arrangements with ‘‘the markets 
of the world.””. The rebourd from other panics is cited 
by those who predict rapid recovery, but there never was 
a parallel to the present situation. The eve of a revolu- 
tion in tariff policy has never been a time of expansion, 
and the sort of recovery the optimists are looking for will 
not come until the people set in motion the machinery for 
recalling the decree they are said to have made in the Fall 
of ’92. : seatentt 

THE YEAR IN CHICAGO. 

In nearly every branch of the iron and steel trades in 
Chicago, sales have fallen off in the past year nearly, and 
in some instances quite, 50 per cent. from the figures for 
1892. ‘This, of course, was caused almost entirely by the 
financial stringency of the Summer and Fall. The first 
five months of the year a normal amount of business was 
done; but beginning the first of June, orders began to fall 
off, until in September the lowest notch was reached. 
From the first of October until the end of the year, there 
was a steady, though very slight, improvement. 

In pig iron, sales were a little less than half of what they 
were in 1892, and the bulk of the business was secured in 
the first half of the year. Some buyers, notably the large 
manufacturers of agricultural implements, who bought 
their season’s supply in June, purchased as much in ’93 as 
in’92. The difference between the two years is shown in 
the stocks on hand at the end of the twelve months. In 
1892, several of the larger implement makers found it 
necessary to buy more iron, in lots ranging from 1,000 to 
3,000 tons, to supply an unlooked-for demand for their 
product. On the other hand, at the end of 1893 they had 
in stock a very considerable portion of the iron bought in 
the year, the demand for implements and machines being 


_ unexpectedly small. 
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in the past year than in any previous year, is the constant 
increase in the purchases of coke iron by the car wheel 
and malleable foundries, in the place of charcoal iron. 
The large sellers of coke iron have been pushing it very 
hard, with a considerable degree of success, trying to re- 
place charcoal. One of the most prominent dealers in 
coke pig iron recently expressed the belief that within a 
few years nearly all the car wheel manufacturers would 
follow in the footsteps of several of their competitors, who 
have been very successful in using coke iron. 

Prices of pig iron have been steadily lowered all 
through the year, as is shown by the following table, 
which gives the quotations on the first of each month for 
the three leading brands : 
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Charcoal ...... 16.50] 16.50] 16.50] 16.50 16.50|16 50 16.25] 6.25] 16 00) 16.00] 15.75|15.50 
Local Coke, } | } 

F’ndry No. 2..\13.25| 13.15) 13.00] 13.25] 13.25| 13.25 13.00|13.00] 13 00| 13.00) 12.75} 12.25 
Southern Coke 

EEE 13.50] 13.35} 13.35] 13-20|13.20|13.20 12.75|12.60|12.60 12.35|)12.35|12.10 





In structural iron and steel, the business done in the 
past year has been only a little more than half that of 
1892. The first half of the year showed a very good 
business closed, but building operations dropped off very 
largely at the beginning of the money stringency, and a 
good many projects for the erection of buildings in the 
Summer and Fall were dropped. At the present time 
there are very few large blocks in process of erection in 
Chicago, and the indications do not point to any imme- 
diate improvement in the situation. 

The rail market has been rather quiet all through the 
year, only about two-thirds as much tonnage being placed 
in 1893 as in 1892. -It was thought at the beginning of 
the year that the Westera roads would do considerable 
buying, but these expectations were not realized. It looks 
now as if the railroads would buy largely in the next few 
weeks, mostly for replacement, but to some extent also 
for new track. According to a good authority, it is ex- 
pected that at least 60 per cent. of the total capacity of 
the rail mills of the country will be needed to supply the 
wants of the coming year. Plates, sheets and merchant 
steel have followed the course of the other iron and steel 
products during the year, in that by far the largest part of 
the business obtained was sccured in the first half of the 
year. Since September, orders for these commodities 
have increased slightly, and the outlook for the coming 
year is very good. 

Failures have been numerous among iron working con- 
cerns in the Chicago territory in 1893, and some of them 
have been so important as to affect, to an extent, the en- 
tire country. Chicag>, however, was hurt by the hard 
times a great deal less than was feared in some quarters, 
and has demonstrated fully her ability to withstand the 
severest commercial storm. Her claim to industrial and 
commercial solidity will be more readily granted in the 
light of the-record of these trying times, which thus have 
been not without their compensations.. There is little 
doubt that the coming year will be one of prosperity for 
the city, and that all of the losses sustained in 1893 will 
be more than offset by the gain of 1894. 





RAILWAY CONSTRUCTION IN 18938. 
Figures made by the Railway Age show that the new 
main track laid in the United States in 1893 was 2,630 
miles, on 222 lines, in 43 states and territories. This is 


less by nearly 2,000 miles than the new mileage of 1892 or 
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1891, and is very much. smaller than that of any year 
since 1878, when the total was only 2,679. Therecord of 
the four years following the panic of 1873, going as low as 
1,111.miles in 1875, argues nothing encouraging for the 
years that will immediately follow 1893. 

The present railway mileage of the United States is 
177,853 miles. The Rai/way Age thinks that none of the 
remaining years of the decade will show as small a record 
as 1893. ‘‘ There are enterprises already under way suff 
cient to greatly increase this figure for 1894, if only ordi- 
nary commercial conditions again prevai!, and legislative 
harrassment of railway investments is suspended.” 





On the Editorial Table. 


The 1894 calendar and memorandum combined, sent out by 
the Cleveland Twist Drill Co., of Cleveland, is one of the most 
satisfactory and convenient we have seen. The memorandum 
pad puts the appointments of two weeks before the user at a 
time, and an additional advantage is that there is no destroy- 
ing of leaves, the whole year’s memoranda being preserved. 
The Cleveland Twist Drill Co. have the exclusive right to use 
this calendar in their line of business, and itis not surprising 
that many of their customers write months in advance so as 
to be sure of getting one. 

The Cincinnati Milling Machine Co., of Cincinnati, have 
issued a new catalogue of 48 pages, of their milling cutter and 
reamer grinding machines. It describes the design and con- 
struction of their leading parts, and lays stress upon the work- 
manship and material employed. Their universal tool room 
milling machines are illustrated in detail and their feed work 
is shown; likewise their plain milling machines, with their 
separate parts, speed of countershafts, instructions for adjust- 
ing spindles, with size of gear wheels, etc. A list of names of 
well-known manufacturers using these machines is given, with 
testimonials to the saving of time they have worked. The 
catalogue is neatly printed on calendered paper, and in every 
way well gotten up. 

Hyatt, Mathews & Co., of Cincinnati, O., have issued an at- 
tractive calendar for 1894, bearing an illustration of a blast 
furnace in Glen Wilton, Va. . 

F. E. Myers & Bro., of Ashland, O., manufacturers of pumps 
and hay tools, send out a handsomely lithographed wall 
hanger, well covered with illustrations of their products, 
grouped about a neat calendar pad. 


The Carnegie Steel Co.’s Policy as to Prices. 


Mr. Andrew Carnegie sailed this week, on the Olympia, for 
Egypt, a sea voyage having been prescribed for him as the 
remedy for an attack of grip. Last week Mr. Carnegie wrote 
a letter to Mr. Pitcairn, of the Pittsburg committee for the 
relief of the unemployed, offering to duplicate all contribu- 
tions to the fund, up to $5,000 a day, for every working day in 
the ensuing two months. The Pittsburg fund is now some- 
thing over $60,0c0. Of the policy followed by the Carnegie 
Steel Co. in the past two months, Mr. Carnegie said: “The 
Carnegie Steel Co. has pursued the policy of taking every 
order to be had, North, East, South and West, regardless of 
prices. Mr. Hewitt said, the other day, he had received for 
work on the Arnold-Constable building, in New York, $10,000 
less than the cost price. Nevertheless, the company took the 
coutract, thus enabling the mills to run during the winter. 
The workmen will thus be enabled at least to earn sufficient 
money to maintain them during the hard months. I hope that 
the rail mill will be run in full with all hands.” 





THE tin platers employed in the Clyne works, in the Neath 
district of Wales, agreed recently to a 1o per cent. reduction of 
wages. They did this because they believed other tin platers 
in Wales would not help them resist it. They have been in- 
formed since that the South Wales union would support them 
in demanding their old wages, and therefore have resolved to 
insist upon the scale of 1874. 





THE passenger steamship “ Northeast” will be launched at 
the Globe shipyards, Cleveland, Jan. 6. 
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The death of Chauncey H. Andrews, of Youngstown, O., was 
noted in our last issue, and some account was given-of the 
large enterprises in iron, coal and railroads with which he was 
identified. The cut below is reproduced from the last photo- 
graph Mr. Andrews had taken, and is an excellent likeness. 
At the funeral, held at the Andrews residence in Youngstown, 
Dec. 27, there were present J. Twing Brooks, second vice-presi- 
dent of the Pennsylvania Co.; John Newell, of Chicago, presi- 














dent of the Lake Shore system ; Maj. J. B. Washington, repre- 
senting the Baltimore & Ohio; Gov. McKinley, Gen. Russell 
A. Alger, of Detroit ; Judge Stevenson Burke, of Cleveland ; and 
representatives of all the important industrial interests of the 
Mahoning Valley. 


AMONG THE IRON MINES. 





At the Mountain Iron and Rathbun properties of the Lake 
Superior Consolidated Mines work has been suspended for the 
Winter. Stripping has gone on far enough to permit of the 
rapid mining of ore when Spring opens. 

The Minnesota Iron Co. has let the contract for stripping 
90,000 cubic yards of surface from the Norman mine on the 
Mesabi. 

Lake and rail shipments of Vermilion range mines in 1893 
were as follows: 





PEABO GOUR sc ccescones sseraccaveccsnesensnsrsenseansess 
Chandler....... RA paces 
FE sdk A shasihs, anecuscaseorsesasannacnsesbugeoineinctnile: cvensscooniell 12,969 1,419 

TOtal .......cccsecsosrsvecossccovscssesescecese naslatndnesetpicersuaten 815,610 1,848 817,458 


Mesabi range shipments, lake and rail, totaled 623,692 tons in 
1893. The record by mines is as follows: 












Lake 
Cincinnati......... 10,059 
MIE ai Sivks ov basdasaudinncgdaaddstics ketateirasesd sas estpemasaenterts Sieecs 3,5 
RIN ais i nv oncde cutis a cused gipte seven ghia tannssied ended crawsserne Hees 24,367 
Franklin 46,617 
| eae .. 151,200 
Mesaba Mountain. .-128,295 
Mountain Iron..... 122,252 
Commodore.......... 66,597 
SEE NINE isesastuncedecbenes Sontschva svaneveusiet cacebadecuascucess 37,852 
I ons ocak ou Rien di dita gnguadapans casbedeoaises 39,558 - vsveccms 
BIDE, GibecDhnenccc sexeostavevs civcarkepsedepentpdbncatestevssatsnodeioes 1,645 
BN is faciensnas-cantessiagcsonedintiryttungielepy lay savavesnvaneconasé 627,255 16,437 
Total lake and rail......see .eesceesssseeseessseseesneneceseeessenseseseeseecneens 623,692 


The mines about Ishpeming, Mich., shipped a total of 1,237,- 
846 tons the past year, as shown by the figures gathered by 
Tron Ore, this aggregate being only 269,147 tons less fhan for 
1892, a surprising record when the condition of the past year’s 
operations are considered. The shipments by mines are as 
follows : 





Be latsed, Cae Cesuccueaens onc os caseucsae eahisvacsandriier Wukelss indy rane redataasganeeeh iene’ 1,703 
SNAIL ccaieseebiic iv asics sev ccndiacesntiseunuesst woensevwsseitoduiontesetbunsnepeaiexsen8¥; Keene 218,130 
PN I EME bins cdsesesnasisvuhsghoousVasoussguuandipsdavanecisctbhine spsen dagsbdobabhntnesys gil 
SUP MRE diayocthcdadocsssncvernscdeetsafesmaroadscsss clipe gdcsttine Cin baesabubetdsh ye idcohacte 130,851 
CME INOERONE isos ennsnsedoint ssp ondrnhphanyosncedeneeeentinacisaquenetsbensaiseseance esceses 351,989 
ND ngs ches udedenccacsdnacoqnansnaubasebstetertsn Vaneeeeiible Shacks spteeuesepesaes 329 624 
PII sss Laid Sd ncng a0dei eng dd esedeban) caceaberoe wed teanecen ciiass taneeabodig Cateetioninrs 25,000 
WAS NOR sad jcxessibessnenedixencacoaigactits Avvusanh ideines feta Sains takatea seats whan 180,238 

POE ii soe nesceeens - 1,237,846 


Negotiations have been pending for some time for the pur- 
chase of the Mesabi Chief mine, on the Mesabi. The figure 
named is $250,000, An option has been running for some time, 
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WAGE CHANGES iN PITTSBURG. 





The wage reductions at the Homestead Steel Works, that 
put the Carnegie Steel Co. in position to force the fighting in 
any contest as to prices that may arise, were noted last week 
Rollers and heaters, on the face of the statement, are most 
severely cut, but the tonnage possible under the new arrange- 
ment makes up in part. The heater will hereafter have six 
furnaces and two helpers; instead of one heater for every three 
furnaces, with one helper. With the length of the turns 
changed from eight to 12 hours, four out of six heaters will be 
dispensed with. The heavy reductions in the 119 inch plate 
mill are as follows: Roller, from $12.75 per 100 tons to $6; 
screw-down, from $9.75 to $3.70; tableman, from $6.95 to $3.20; 
hooker, from $6.08 to $2.75; sweeper, from $3.45 to $2.27; 
heater, from $9.75 to $5.25. In the armor plate mill, the re- 
duction is said to average 4o per cent. in the case of the high- 
priced men, and to be very slight to all whose wages are al- 
ready low. 

At the Thirty-third street mill in Pittsburg, in 
structural, bar and plate work are turned out, there has been a 
change in the case of rougher, catcher, hooker, straightener, 
pull-around and others employed about roll-trains, by which 
the wages of most of them will be $2 a day, instead of being 
based on tonnage. Roughers will get $2.50 a day, it is said. 
Heretcfore men in the positions mentioned have earned from 
$2.50 to $5 aday. The reduction in the case of heaters is from 
30 to 35 per cent. 

At the Twenty-ninth street mill the reductions are from 15 
to 35 per cent. In the 15-inch mill for example, the boss 
roller will hereafter make about $6 a day instead of $10. His 
new wages are a trifle higher than those under the Amalga- 
mated scale. The drag-downs and chargers, who formerly 
received $2.25 a day, will get $2 per day, as at the Thirty-Third 
street mill. The shearmen will get 12 instead of 14 centsa ton, 
and their helpers to instead of 12 cents per ton. The night 
turn roller will get 23 instead of 33 cents a ton, and the finisher 
12 in place of 14 cents a ton. 

The new rates at Beaver Falls show reductions of from 5 to 
35 percent. Menin the nail mill will get 22 in place of 25 cents 
an hour. In the wire mill the cut is ¥% cent to 3 cents per 100 
barrels for drawing. Rod mill engineers will be paid as be- 
fore. Reel hands will get $1.70 instead of $1.80. Heaters’ 
rates are cut 33 per cent, but each heater will have two furnaces 
and two helpers instead of one of each. Four heaters will be 
discharged. Wages of roll hands are reduced from Io to 7 
cents a ton. 

The cut in wages in the mechanical department of the Home- 
stead mills is 244 cents an hour. 

At the Sligo Iron Works, Pittsburg, operations began on 
double turn on Tuesday. The Oliver Co.’s Tenth street mill 
started Wednesday, and the Oliver & Roberts Wire Works 
resumed in all departments. The Black Diamond Works put 
on an increased force. At the Clinton mills notices have been 
posted reducing puddlers from $4 a ton to $3.60. 


which 





The Steel Rail Outlook. 


Orders for sixty thousand tons of steel rails have been placed 
within ten days, says the Railway Review, and estimates 
pretty carefully made, place the probable requirements for the 
next thirty days at one hundred and fifteen thousand tons. 
Should confidence return, railroad builders will no doubt order 
very liberally for 1894, during the first three months of the 
year. Repairing requirements are becoming very urgent 
because of the extreme economy of the past six months. 
Three mills have merely enough work for three months and 
two others will probably have three months’ work secured by 
January 15. A great many old iron rails continue to be offered 
in exchange for cash or new steel rails but not at acceptable 
figures. 





AT a meeting of the Illinois Steel Co., held at Chicago, last 
week, Mr. H. S. Smith presented his resignation as second 
vice-president. Mr. R. Forsyth was elected at the same meet- 
ing to the office vacated by Mr. Smith, being promoted from 
the position of chiefengineer. Mr. Smith, while retiring from 
participation in the active management of the company, retains 
his office as member of the board of directors. 
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THE NEW CARNEGIE BUILDING. 





The view given on this page is from a photograph of the 
steel frame of the new Carnegie building in Pittsburg, which 
is notable from the fact that all the steel structural work was 
completed as shown before a brick ora stone was laid. The 
basement was completed July 7, 1893, and the work on the 
steel frame was completed Sept. 10. It is expected that the 
building will be finished ready for occupancy by the close of 
the present year. The dimensions are 120 x 110 x 238 feet and 
the total weight of the steel employed 2,540 tons. 

The structural material shown in the cut consists of rolled 
steel shapes, the basement columns resting upon foundations 
built of steel beams, set-directly upon the foundation proper, 
which in Pittsburg is mostly shale. About six inches of cement 
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putin the panels soas to relieve the structure from such 
wind strains as may come upon it before the walls are com- 
pleted, it being calculated that these walls will be sufficient to 
take up such wind strains as may exist. The building is U form, 
having a court about 30’x60’, thus making two independent 
wings. The erection was greatly facilitated by the fact that all 
the columns were made in two-story lengths thus the rigging 
used had only to be removed at the completion of every other 
story, instead of at each story, as is usually the case. 

The outside walls will consist of Portage Entry sandstone, 
‘carried up tothe second floor level, above which they will 
consist of red pressed brick and terra cotta finish. The 
court will be faced with white glazed brick from top to bottom. 
The fire proofing between the beams will consist of 12” terra- 
cotta arches laid with their webs parallel to the webs of the 

beams, and is what is known as “ end con- 
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THE NEW CARNEGIE BUILDING 


was used to level up the I-beams, between which is rammed 
concrete, consisting of broken stone and hydraulic cement. 
There are three layers of these beams, which have been 
figured to sustain the load coming thereon. The columns 
are of the standard Carnegie steel Z-bar type now generally 
adopted in all structures of this character, owing to their 
cheapness of workmanship, as well as the substantial manner 
in which they can be bonded in the brick’ work which sur- 
founds them completely, and which acts as a fire-proofing 
medium. 

The floor beams used are 12”, 32 pounds and 40 pounds per 
foot, while the girders consist of 20,64 pound, and 24”, 80 
pound beams. All the work is riveted throughout in shop as 
well as in erection. The columns are made continuous by the 
use of splice plates three feet long, giving great stiffness to 
the structure. There is no permanent wind-bracing, the cross- 


bracing shown in the photograph being temporary timbers 
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struction.” Upon these arches will be 
placed three inches of concrete in which 
are embedded wooden sleepers. Upon 
these will be nailed the finished floor, the 
plaster being directly applied to the 
arches from below. 

The power plant will consist of one 250 
h. p. and two 125 h. p. water tube boilers, 
all fitted with automatic stokers, which 
will obtain their coal supply from a pair 
of hoppers opening up to the sidewalk, 
thus reducing the cost of firing to a mini- 
mum. There will be three compound 
engines directly coupled to dynamos, each 
supplying 1,000 incandescent 16-candle- 
power lamps There will be six hydraulic 
elevators having vertical cylinders, one of 
which is arranged for freight. There is 
also an hydraulic elevator in the rear, upon 
which any freight is taken to the cellar, 
then transferred to the other elevator, 
thus avoiding passage through the main 
hall of the building. 

The whole building wiil have a most 
complete system for heating and ventila- 
tion, there being a constant supply of 
fresh air sent to each room, and the foul 
air drawn out Ly means of two large fans 





placed on the roof and driven by an elec- 
tric motor. The temperature of each 
room will be automatically adjusted by 
means of thermostats which act directly 
on the steam inlet vaives of the radiators, 
thus keeping an even temperature in the 
rooms. On each floor there will be 
spigots for drinking water, which will 
be sterilized and filtered, and cooled by an 
ice machine to a temperature of about 4o 
degrees, thus doing away with the use of 
ice water, and the water, being sterilized, 
will not be subject to germs. 

The different departments will have 
pneumatic tubes, all leading to one cen- 
tral, thus furnishing a ready means of 
communication. All the floors above the 
sixth will be ‘let to other tenants, and 
upon each of these floors there will be a connection with the 
Western Union Telegraph Co., who will have a station in the 
main Hall of the building. 

Mr. F. H. Kind], structural engineer, of the Carnegie Steel 
Co.’s bureau of engineering, had in his hands all the engineer- 
ing problems connected with the new structure. The architects 
are Longfellow, Alden & Harlow, of Pittsburg. 





The iron commission firm of Chamberlain, Turney & Baird, 
of Columbus, was dissolved January 1 by mutual consent. 
Mr. Chamberlain sells his interest in the Virginia Iron & 
Railway Co. which owns the Rockbridge Furnace at» Goshen 
Bridge, Va, to Mr. Turney. He also purchases the interests 
of other partners in the commission business, forming the 
new firm of Lee, Chamberlain & Co. 





TIN consumption, 1893, in the United States, 19,351 tons. 
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, ENGINE DRIVEN GANG PUNCHING MACHINE. 





Our illustration is of a punching machine intended espe- 
cially for punching a large number of holes at one stroke, the 
cut showing it as arranged for punching 150 holes \%” 
diameter through iron %” thick. The vertical engine at the 
left gives motion to the crank shaft at the top of the machine, 
there being on this shaft a friction clutch. This clutch is 
thrown in and out bya foot treadle, and gives the operator 
complete control of the machine. When the crank shaft has 
made one revolution, a cam throws out the friction clutch, 
and applies a brake, thus stopping the machine at the highest 
point. This device obviates entirely the difficulties experi- 
encd with positive automatic clutches on heavy geared presses. 

The adjustment of the slide is effected by means of an eccen- 
tric disk interposed between the crank-pin and the pitman, 
which eccentric disk is actuated by means of the pinion shaft 
shown in front of the main shaft in the cut, this shaft being 
turned by hand by means of a ratchet, which is permanently 
attached to it, as shown. 

Another special feature in this machine is the stripper. 
This is actuated by two cams on the crank shaft, which cause 
it to descend before the punches, holding the sheet and 
straightening it during the punching action. The section of 
the slide and die (Fig. 2) plainly shows the construction of 
this stripper. The main advantage of this stripper is that it 
permits of shorter and consequently stiffer punches. By 
making the front portion of the stripper in sections as shown, 
it is possible to renew easily punches which have been bent 
or broken. As will be seen from the sectional sketch these 
portions of the stripper are hinged and can be swung forward 
easily. 








the year. The trade has trebled since August. During last 
week over 500 ovens went in and production increased 6,650 
tons. Shipments kept pace accordingly, the aggregate being 
400 cars greater than that of the previous week, indicating that 
some stock is still going out. This is a healthy condition. 
Prices continue in a state of demoralization. Many coke con- 
tracts expire January Ist. In the present temper of trade they 
are apt to be renewed at very low rates. There isa lively 
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FIG. 2.—GANG PUNCHING MACHINE.—SECTION OF SLIDE AND DIE 


hustling among operators this week. Consumers have been 
holding off for lower prices, and they will probably get them. 
The new year will open up with a better demand than there 
has been for six months, but with worse prices than have ruled 
for four years. ‘ Contracts, however, will not be made for long 
periods. There is a feeling that prices will take an upward 
turn in the spring. 

Of the improvement in the demand for coke, the Chicago 





FIG. 1.—GANG PUNCHING MACHINE. 


The principal dimensions of the press are as follows: 
Length of table, 154”; width, 12”; length of slide, 154’; 
stroke, 2’’ ; diameter of shaft, 8’ ; diameter of eccentric, 10” ; 
back gearing, 1” to 28” ; total weight about 60,000 pounds. It 
is made by the E. W. Bliss Co., 138 Plymouth St., Brooklyn, N. Y. 


The Outlook as to Coke. 


In its last issue the Connellsville Courter says that coke pro- 
duction and output bounded upwards last week and promises 
to climb higher this week. The 1893 trade will close with over 
half of the ovens in blast and brighter prospects than it has 
enjoyed since the slump began in June last. There are'nowin 
blast about 9,000 ovens, as against 13,000 at the beginning of 
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Black Diamond says: “Whether this is to be attributed solely 
to a number of iron manufacturing establishments which have 
again resumed work or whether it is largely due to the enor- 
mous cut that has been made in the prices that ruled during 
the first six months of the year, there is undoubtedly some- 
thing ofa war being waged in the Connellsville region at the 
present time whereby coke consumers are decidedly benefited. 
What the outcome will be is of course hard to tell. For the 
time being, the product is selling at a figure that represents an 
absolute loss to the manufacturer.” 





It is reported that the Tudor Iron Works, at East St. Louis, 
Ill., are about to resume operations in full. 
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LOCOMOTIVE AND CAR BUILDING IN 1893. 





Reports now in hand from 14 locomotive building works 
give the number of locomotives built in 1893 as 1,958. Returns 
for 1892 from 14 builders made the output for that year 2,026 
locomotives. But the same companies did not report for both 
years, and the companies from which we have no figures in 
1893 are the smallest builders. We can compare the produc- 
tion of 14 companies for the two years, including all the larger 
shops. These firms built 2,008 locomotives last year, and 1,950 
this year, a decrease of only 2% percent. On the whole, this 
is a more favorable showing than was to be anticipated. 
Equipment builders are sure to be among the first of those 
industries, depending for support upon the needs of the rail- 
roads of the country, to suffer from a serious decrease in the 
income of the railioads. The fluctuations in the output of 
individual firms for the two years are in some cases very con- 
siderable. Five companies have increased their output by 160 
locomotives, but nearly all of this is to be credited to one firm. 
Six companies have decreased their output by 228 locomotives. 
This loss is pretty evenly distributed among the six com- 
panies, and it is a fair indication of the falling otf in the loco- 
motive builders’ business for the year. But, as in the case of 
nearly all other industries, these manufacturers find the 
serious aspect of their annual statements in the fact that the 
closing months show a tremendous falling off from the earlier 
portion of the year, and 1892 was a poorer year than 1ISgI. 
Aside from the recent large order given by the Atchison, and 
some foreign orders, there is very little work now in progress 
in the contract shops. 

In 1892 the car builders did a little better, comparatively, 
than the locomotive works, but this year they have suffered a 
great decrease in their business. Forty-one companies re- 

porting in 1893 built 50,082 freight cars and 1,980 passenger 

cars, against 98,126 freight cars and 2,195 passenger cars built 
in 1892 by 49 companies. The returns for 1893 include all the 
important companies except one, which, it is known, has suf- 
_ fered from a greatly diminished business, at least as great in 
proportion as that shown in the general averages. Six com- 
panies not reported in the above figures for 1893, which built 
4.417 freight cars Jast year, have had their works closed during 
the whole of the present year. Four other compauies report 
that their shops have not been running since June. The 
Pullman and the Wagner shops have recently been reported 
as working almost entirely on repairs, and the degree of gen- 
eral depression is emphasized by the entire closing, for the 
first time, of the Wason shops, at Brightwood, Mass., which 
are, we believe, the oldest car shops in the country. The fact 
that the falling off in new passenger cars built is not greater, 
is explained, of course, by the extra provision made early in 
the year by many roads for World’s Fair traffic. This must 
have inevitably produced a shrinkage, which, it was expected, 
would extend throughout 1894, at least. The very large de- 
crease in new freight cars is partly compensated by the con- 
stantly increasing percentage of cars of large capacity, in the 
stocks of all the important roads. The effect of this cannot be 
estimated with any accuracy, but it is important, especially on 
roads whose business is largely in carrying grain, hardwood 
The losses of the year have borne quite 
Eight companies increased 


lumber, coal and ore. 
evenly on the shops as a whole. 
their freight output by 276 cars, and six companies built 205 
more passenger cars in 1893 than in the previous year. Con- 
sidering decreases, we find that 34 companies have fallen off in 
their output by 29,949 freight cars, and 11 companies have de- 
creased their passenger output by 346 cars. Passenger cars 
were built, in 1892, by 17 companies, but this year by only 14. 
—[Railroad Gazette. 





THE Mahoning and Shenango Valley Iron Manufacturers’ 
Association has served notice on the officials of the Amalga- 
mated Association, demanding a reduction in the puddlers’ 
scale from $4.75, the present price in this district, to $3.50 per 
ton. This is the lowest price at which puddling was ever fixed 
among the Western mills. The scale agreement signed at 
Youngstown in November provides that if either party desires 
to change the scale, three months’ notice must be given, and 
the present notice will expire on April 1. The puddlers say 
the reduction will not be accepted, and if the cut is insisted 
upon they will leave the mills and seek other occupation. 
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RECENT PROGRESS IN STEEL CASTINGS.* 








BY H. L. GANTT, ELIZABETH, N. J. 

Before beginning the main subject to be treated in this 
paper, it would seem not inappropriate to point out a few of 
the steps by which the art of casting steel has arrived at its 
present advanced state. I must not be misunderstood to mean 
by this, that the process is not susceptible of improvement over 
what we have already arrived at ; but when we remember what 
the ordinary steel casting was a few years ago—a rough chunk 
composed of about equal parts of steel and holes—and note 
that to day a steel casting is subjected to a more rigid inspec- 
tion for cracks and holes than an iron casting, while the 
general appearance is required to be nearly as good, we are 
forced to admit that a great advance has been made. 

When I spoke of the condition of the art a few years ago, 
probably but few realized how very few years were really meant. 
The first soft steel castings, such as are used for gun carriages, 
that were made in this country, and which were subjected to a 
ballistic test, were made in 1886 and 1887, by the Midvale Steel 
Co., who were the pioneers in this work. The ballistic test 
was considered severe at that time; but to-day the ordinary 
soft castings made by almost any one of a dozen of the best 
steel casting companies would pass it successfully. Though 
it was about 1886 or 1887 before any large increase took place 
in the use of steel castings, they had been successfully made in 
this country at least as early as 1867.t In July of that year, the 
Wm. Butcher Steel Works, now the Midvale Steel Works, cast 
some crossing frogs for the Philadelphia and Reading Railroad 
of crucible steel. The molds were made of ground fire brick, 
black-lead crucible pots ground fine, and fire clay, and washed 
with a black-lead wash. The surface of these castings was 
very smooth, and the metal, which was practically tool steel, 
was so well adapted for the purpose that some of the castings 
made in those early days are said to be still in use. 

This was before the use of silicon for solidifying steel was 
known, and the castings were very much honeycombed in all 
parts except the wearing surface of the frogs, which was “ cast 
down.” The possibility of getting one face of a cssting approx- 
imately solid admitted of the use of steel also for hammer dies, 
although their general sponginess was a great obstacle to their 
extensive adoption. 

On April 28, 1876, two small hammer dies were made of open 
hearth steel at the same place, and ou May, 29 a hammer head 
weighing 2,535 pounds was made. As long as castings were 
small, the moulding mixture of ground brick, ground pots and 
fire clay was satisfactory ; but on large castings made with that 
facing, the surface was very imperfect, and the sand adhered to 
it with great tenacity. But little improvement in the method 
of moulding was made for some time, and while the quality of 
the steel was gradually improved, the appearance of the cast- 
ings was decidedly against them, and but little progress was 
made in their introduction. 

The next step taken by the Midvale Steel Co. waa to leave 
the ground pots out of the moulding mixture, and to wash the 
mould with finely ground clay fire brick. This was a great 
step in advance, especially in heavy castings, and a marked 
improvement took place in their general appearance; but the 
mixture still clung so strongly to the casting, that only com- 
paratively simple shapes could be made with certainty. A 
mould made of such a mixture became almost as hard as fire 
brick when dried, and offered so much resistance to the proper 
shrinking of castings that, when at all complicated in shape, 
they had so great a tendency to crack that their successful 
The next step was to 
In small castings this 


manufacture was almost impossible. 
use a mixture of silica sand:and flour. 
gave pretty good results, as such a facing cleaned off the cast- 
ing very readily, leaving a smooth surface much superior in 
appearance to that left by the ground brick. The great diffi- 





Read at the new York meeting’ (December, 1893) of the American 


Society of Mechanical Engineers. 

{This historical note was furnished some time ago to Mr Edwin H. 
Cramp, to go into apaper he purpsed to write on the subject of steel 
castings, but it has seemed to me to be of sufficient interest to publish it 
here also. If any member has any additional information on this subject, 
Ifshould be glad if he would add it in the discussion. 
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culty in the way of the extended use of such a facing was the 
tendency of the flour to burn in drying, leaving the sand 
without a proper bond, and often the burnt mold was so friable 
as to be entirely useless. In the case of large castings it was 
almost impossible to dry thoroughly the whole mold without 
burning that portion nearest the fire, and for such work flour 
was necessarily abandoned. 

By this time silicon for solidfying castings was coming into 
general use, and the only obstacle in the way of making good 
steel castings was the want of a suitable molding sand. This 
was ultimately found in a mixture, the principal constituents 
of which were silica sand and molasses thoroughly ground 
together. ‘ 

The improvement in the appearance of castings caused by the 
use of a sand that left a clean, smooth skin was the cause of 
their rapid adoption; aud the year 1887, when the Midvale 
Steel Co. made the first gun carriage castings of steel, is 
approximately the date at which their rapid extension began. 

At this time the necessity for hot metal did not seem to be 
understood, and castings frequently contained “ blow holes,” 
when it seemed that all the conditions for making them per- 
fect had been complied with. It was noted before a great 
while that small castings contained more holes than large ones, 
and that those poured last on a heat were worse than those 
poured first. The conclusions that hot metal was needed to 
make solid castings, and that smaller castings needed hotter 
metal than large ones, were soon deduced and amply verified. 
Apart from these considerations, the superior appearance of 
castings made from hot metal was sufficient to cause all steel 
casting makers to work in that direction. The difficulties in 
the way of getting uniformly hot metal are hard to overcome 
in an open hearth furnace. The delay caused by a slow or 
difficult tap of the furnace, which is always liable to occur, is 
fatal to the production of the best castings, Besides what has 
already been mentioned “cold metal” in the ladle is to-day the 
cause of more complaints by purchasers, and expense to the 
manufacturer, than anything else in connection with the man- 
ufacture of steel castings. I will enumerate a few of the 
troubles that may be traced directly to this cause. What is 
known as a “ bad shut off,” or a leaky stopper, is usually caused 
by asmall amount of metal chilling in the nozzle, and pre- 
venting the stopper from going toits place. In cases where 
the dribble is slight the worst effect is that a small amount of 
metal runs into the mold while the ladle is being gotten over 
the runner. This metal is apt to chill, and make a bad looking 
spot on the casting, or, in the case of small castings block up 
the runner entirely, and cause the loss of the mold. When the 
leak is very bad, it not infrequently happens, especially when 
the heat is a large one, composed principally of small castings, 
that the flasks are covered by the molten steel, and so strongly 
fastened together that it is almost impossible to separate them 
from the steel without considerable loss by breakage. Again, 
by a careful study of the subject, I feel that I have been able 
to lay to the door of “cold metal” one of the most fertile 
sources of complaint which steel founders have met with; 
namely lack of homogenei' y which includes both “ hard spots” 
and “loose” places. I use the term “loose” rather than 
“ spongy ” for the reason that I do not so much mean a cluster 
of holes as a spot where the metal simply seems less dense. 
Such places, without any visible continuous hole, or even 
without anything that would indicate the existence of such a 
hole, allow leaks in hydraulic cylinders, and cause the failure 
of a test bar. 

When we consider more in detail the process of making open 
hearth steel castings, we see why these defects are more apt to 
occur in cold than hot metal. While the metal is being tapped 
from the furnace, the silico-spiegel necessary to prevent “ blow 
holes” is generally thrown into the ladle, usually in the solid, 
though heated, state. Ifthe metal is very hot and consequently 
thoroughly fluid, the silico-spiegel is dissolved at once, and 
uniformly disseminated through the mass. If, however, the 
metal should not be so hot, it is easily seen that the silico- 
spiegel may not become at all thoroughly diffused, and the 
slightly viscous metal in the ladle may be the reverse of homo- 
geneous, in which case the resulting castings may be very far 
from what is hoped for. It is now the practice,in the best 
foundries, to melt the silico-spiegel, and these defects in their 
worse form are thus practically eliminated. 

Why hard spots should appear in cold metal is readily seen, 
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for lumps of partially melted silico-spiegel would certainly 
form the nuclei for such spots; but why the “loose” places 
should occur is not quite so apparent. It may be noted that 
the loose places appear to a more marked extent in large 
masses than in small ones, and the most reasonable explana- 
tion seems to be that the silico-spiegel, which is but imper- 
fectly melted when the metal is poured, finally melts thor- 
oughly after the metal is in the mold, which can only occur in 
very heavy castings, forming a spot higher in carbon, man- 
ganese and silicon than the metal surrounding it. Such a 
spot would have a lower melting temperature than the adja- 
cent metal, and would remain partially fluid after the other 
metal was set. The result of such a condition would be to 
drain away a portion of the fluid metal to feed the sbrinkage 
in the metal solidifying about it, leaving a more or less 
spongy spot. 

That shrinkage holes and cracks do still occur in steel 
castings is well known, but the success that founders have had 
in casting complicated shapes within the last year or two has 
been surprising. The fact that a steel casting ws cool at the 
bottom first, and then gradually upward in the mold, is being 
learned by designers; and shrinkage holes are becoming less 
frequent, for the founder at once fixes on the heaviest portion 
for his sink head, which is usually about 20 per cent. of the 
total weight of the casting, and which must remain fluid until 
the whole of the casting proper is solid. 

By a strict observance of the rule that a steel casting should, 
as far as possible, be of uniform thickness throughout, it has 
been possible to make, within the last few years, castings 20 
feet long by 10 feet wide, which would have been considered 
impossible a few years ago. To one unfamiliar with the details 
of the process of making steel castings, the statement that to- 
day we can get large steel castings that are perfectly satis- 
factory, while it is almost impossible to get good small ones, 
would seem very strange. It is, however, a fact, and the 
explanation is simple. Most steel castings are made by the 
open hearth process, and the furnace usually melts from five 
to 20 tons. To pour even five tons of steel into castings aver- 
aging 100 pounds in weight would, as a rule, take so long that 
those poured last would be of inferior quality, on account of 
the cooling of the metal. As @ rule,a large portion of the 
heat is poured into a comparatively few large castings, and 
the remainder put into the smaller ones. If the metal is 
very hot to start with, this may give fair results, but in all 
cases the least desirable metal is put into the small castings. 

This difficulty seems almost insurmountable by the open 
hearth process, but is readily overcome by a small Bessemer 
converter, from which we can get two or three tons of metal as 
hot as we may wish it. . Add to this the fact that we can get 
from the converter that quantity of metal of any composition 
we may desire, every half hour throughout the day, and we 
realize the advantage of the Bessemer process for making 
small and medium weight castings. The manufacturers of 
electric motors, who have been buying their castings from 
open hearth foundries, have apparently not realized what the 
Bessemer foundry has in store for them. It seems hard to 
believe that perfectly solid steel castings can be made of the 
following composition with regularity: Carbon, 12 per cent. ; 
manganese, 30 per cent.; silicon, 30 percent. But it is a fact. 
It may be noted, however, that this steel, while very well 
adapted to electrical purposes, is of but little value for any 
miscellaneous castings, except very small ones, on account of 
the tendency it shows to crack during the process of solidify- 
ing, when cast in shapes at all complicated. 

The fact that we can make a number of different kinds of 
steel each day if we use aconverter, and but two or three 
heats at most in 24 hours if we use an open hearth furnace, 
gives a great advantage to the founder using the converter, 
especially if he is making all kinds of steel castings, enabling 
him, as a rule, to make far more prompt deliveries than is 
possible for the open hearth founder doing the same variety 
of work. 

Among the other advances made in casting steel may be 
mentioned one for making a casting having one or more faces 
of a steel much harder than the body of the casting. The pro- 
cess consists in lining such faces of the mold as will be 
adjacent to the parts of the casting it is desired to harden with 
a metallic alloy in a crushed or powdered state, capable ot 
being melted and absorbed by the molten steel in contact with 
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it, and of such a nature as to impart to the steel a hard face, or 


a face of such a composition as may be readily hardened. If it 
is desired that the casting shall have a permanently hard face, 
and be used for stamp shoes, crusher jaws, hammer dies, etc., 
ferro-manganese gives the best results. If it is desired to do 
machine work on the face, and make it extremely hard after- 
wards, ferro-chrome is most suitable. The fact that it is pos- 
sible to produce a soft steel casting, having a face that can be 
hardened without causing the remainder of the casting to 
become brittle, will undoubtedly make it possible to use steel 
castings in place of chilled iron iu many places with great 
advantage. 


SOLID EMERY WHEELS. 





The distinctive feature of the various makes of solid emery 
wheels is in the kind and quality of the cement used. They 
may bedivided into, first, wheels in which are used gums like 
rubber and shellac; second, those cemented under hydraulic 
pressure and dried and seasoned, like the Northampton and 
Tanite wheels; third, wheels made by pressure and molding, 
and cured by heat like the Hart or Detroit wheels; and fourth, 
the several vitrified makes, in which a flux is melted into a 
cement. 

No one kind of wheel is the best for every kind of work. 
The rubber cement has to be softened and melted by frictional 
heat before the emery will cut without glazing, and this takes 
much extra power. Other cements are not good conductors of 
heat, and cause the surface of the wheel, if used dry, to flake 
out or “spall” off. Vitrified wheels have to be watched care- 
fully, as they are of a brittle, glassy nature, easily cracked by 
a blow. In fact,emery wheels are like steam boilers—very 
useful, but must be in good condition to stand the strain, 
and should have intelligent care with frequent inspection. 
They should also be kept round, as, if out of round, they cut 
only on the high side and thus waste the time of the workman, 
and also are worn into cams and strike a dangerous blow, 
whereas a round wheel gives a continuous cut the whole circle. 
A careless workman, bringing his castings against the wheel 
with a blow as he starts grinding, causes many wheels to get 
out of round, while a careful grinder seldom gets a good wheel 
much out of round. 

The best cement is one that binds the emery together with 
sufficient strength to resist the centrifugal strain due to the 
high speed at which emery wheels cut best, about 5,000 feet 
surface speed per minute. It must not soften by frictional 
heat, nor glaze, nor burst, nor become brittle and break with 
cold. It must not hold the cutting grains until they are too 
dull to cut; nor release them so readily as to waste away the 
wheel too fast. It must be capable of being thoroughly mixed 
evenly with the grain emery, so that the wheel may not have 
either hard or soft spots and be out of balance, and it must 
also be capable of being tempered to suit different kinds of 
metal or work. As great care and skill is required to select 
and use only pure and strong chemicals in these cements, and 
as careful, skilled workmen are necessary to manipulate and 
use them aright, one runs great risks in buying wheels to try 
from any but well-known, experienced and thoroughly respon- 
sible makers.—[ J. Wendell Cole in Cassier’s Magazine. 





PROPOSED TARIFF ON MACHINERY. 





Americans deservedly have the reputation of making the 
best machinery and machine tools in the world, yet this should 
not be an excuse for letting down the bars of protection, for it 
must not be forgotten that our methods and patterns are easily 
copied by foreign manufacturers, and with the advantage of 
cheaper labor they are often able at present to compete with 
us in our own markets. The existing duty of 45 per cent. is 
not sufficient to keep out low grade machine tools such as 
costs from five to six cents per pound. The low cost of iron, 
particularly castings abroad, is responsible for this in a measure. 
Thus if under the existing duty there are importations the 
influx of foreign goods will surely be increased if the tariff is 
reduced to 35 per cent. It would offer a still greater incentive 
for the bringing in of cotton machinery, which is now im- 


ported to an extent practically equaling our domestic produc- . 


tion. To reduce the protection on this machinery will be to 
curtail the market of our manufacturers and the means of live- 
lihood for our machinists.—[Boston Commercial Bulletin, 





INDUSTRIAL SUMMARY. 


New Enterprises :— 


The following recent incorporations, specially reported for 
The Iron Trade Review, are of injerest to the iron and 
machinery trades : 

Chicago, Ill.—Crystal Machine Co.; capital, $100,000; to 
manufacture and deal in all kinds of machinery; incorpora- 
tors: Peter Douglas, Zenas F. Ringer, Harry A. Biddle. Ad- 
dress letters care of Frank L. Strong, Owings Building, 
Chicago, II. 

Milwaukee, Wis.—Northwestern Telephone & Electric Co. ; 
capital, $50,000; for general telephone and electric business, 
manufacturing and dealing in appliances, etc.; incorporators : 
A. B. Ferdinand, H. C. Dodge, E. W. Spencer. Address letters 
care of R. Thomas, Milwaukee, Wis. 

Hubbard, O.—The Hubbard Co-operative Iron Co.; capital, 
$1,000; for manufacturing and selling iron and steel, etc. ; in- 
corporators: Wm. F. Bonnell, James Meise, James Simcox, 
Isaac Green, Geo. McIntyre, Jeremiah Edwards. Address let- 
ters care of M. A. Norris, Youngstown, O. 

Chicago, Ill.—The Ruble Blower Co.; capital, $1,000,000; to 
buy and sell patents and to manufacture, buy and sell ma- 
chinery and mechanical devices ; incorporators: D. J. McMa- 
hon, Wm. P. Blue, C. B. Ware. Address letters care of Frank 
L. Cheney, 162 Washington street, Chicago, III. 

Liberty, Ind.—The Liberty Mfg. Co.; capital, $50,000; to 
manufacture a general line of agricultural implements, saw 
picked mills, power fence machines and machinery generally; 
incorporators: K. C. Haworth, C. J. Murphy, John C. Bertch, 
all of Liberty, Ind. Address letters care of K. C. Haworth, 
Liberty, Ind. 


New Construction :— 


A scheme is on foot to establish a $30,000 machine shop and 
foundry at Boyertown, Pa. 

The Monon Railroad will shortly begin building new shops 
at Lafayette, Ind., the town having voted $100,000 for the 
purpose. 

The Louisville, New Albany & Chicago will shortly begin 
the erection of new shops at Lafayette, Ind., having decided to 
remove its plant to that city. “ The company will receive from 
the town the sum of $100,000. 

The new plant which the Irondale (Ind.) Iron & Steel Co. 
will erect at Middletown, Ind., to replace their works which 
burned at Anderson, will be built so as to admit of extensions 
whenever warranted by trade. Iron and steel sheets of lighter 
gauges will be the output. 

A press dispatch announces that the Cambria Iron Co. has 
begun the erection of a steel rail mill, the estimated cost of 
which will reach $1,000,000. The foundation has been laid, 
and part of the construction machinery is in position. The 
plant is to be equal, if not superior, to the steel rail plants at 
Sparrow’s Point, Steelton and Braddock. 

The Penn Elevator Engineering Co., of Bloomsburg, Pa., are 
erecting a two-story brick factory, 50x200 feet, which will be 
equipped with machinery of the latest design for elevator 
building. The ground floor will contain the machine shop 
and wood working department, and the upper floor will be 
devoted to paint and pattern shops, drafting and office rooms. 





Fires and Accidents: — 

The Hanging Rock Stove Foundry, at Ironton, O., burned, 
Dec. 27. A thousand stoves and all patterns were destroyed. 
The loss is $45,000; insurance, $25,000. It will probably not be 
rebuilt. 

The plant of the New Castle (Pa.) Car Works was partially 
destroyed by fire. It is supposed to have caught from the 
boilers. The loss is estimated as at least $10,000. The plant 
will be rebuilt at once. 

General Industrial Notes :— 

Lima, O., hopes to secure the shops of the Ohio Southern, 
and is trying to raise $45,000 as a subsidy. 

One of the converted cotton tie mills at J. Painter & Sons 
Co.’s West End mill, Pittsburg, has been put in operation. 
Work has begun on the building of the new cotton tie mills, 
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and in a short time the entire plant will be running on cotton 
ties. 

The Aultman & Taylor works at Mansfield, O., started up 
with a nearly full force, Jan. 2. 

All departments of the steel works of Spang, Chalfant & Co., 
at Etna, Pa., will be closed dowr during January. 

The Billings & Spencer Co., of Hartford, Conn., have dis- 
posed of their interest in the Spencer nail puller. 

The Arethusa and Etna iron mills and the tin plate and steel 
mills at New Castle, Pa., are all in operation again. 

Orders. were received at Ashland, Wis., last week, to shut 
down the Ashland blast furnace from Jan. 4 to June 1, 

The South Haven (Mich.) Stove Works and Foundry, William 
Mockay, proprietor, have closed down indefinitely, owing to 
lack of orders. 

The Gautier Steel Works, at Johnstown, Pa., are two months 
behind orders. Over 1,000 men are working over-time, many 
making 15 hours a day. 

At Chester, Pa., the Wellman Iron & Steel Works, the 
Chester Mfg. Co. and the Tidewater Steel Works have started 
up after brief idleness. 

At Baltimore, 400 employes of the Maryland Steel Co. were 
laid off at the end of the year, on account of lack of orders. 
The stoppage is indefinite. 

After having been virtually idle since Aug. 15, Russell & Co., 
of Massillon, announce that they will resume work Feb. 1. 
About 800 men are employed. 

The Mt. Vernon Car Mfg. Co., of Mt. Vernon, Ill., have run 
steadily through the panic, and have orders on hand to Feb. 
1, to occupy full force 10 hours a day. 

In the Bessemer steel mill of the Bellaire, O.. Nail Works, 
500 tons of steel were turned out ona recent day and the 
weekly average was close to that amount. 

The A{tna-Standard and Laughlin mills and Spence & Sons’ 
foundry, at Martin’s Ferry, O., resumed last week, and over 
1,000 men in that town are again employed. 

The plant of the Northwestern Car & Machine Co., which 
failed recently at Oshkosh, Wis., is likely to be secured by the 
Chicago & Northwestern, and operated as a car shop. 

It is reported that labor-saving machinery will be put in at 
the Hainsworth Steel Co.’s plant at Pittsburg, which will dis- 
place about 25 men. The plant started with the opening of 
the year. 

The Brown-Bonnell Co. and lower Union Iron & Steel Co. 
mills, at Youngstown, resumed operations in all departments, 
Wednesday, Dec. 27, but with no assurance of long continued 
operation. 

The Baldwin Locomotive Works have received from the 
Norfolk & Western an order for nine compound consolidation 
freight locomotives, duplicates of No. 330, which was exhibited 
at the World’s Fair. 

The Bristol, Tenn., furnace, idle since November, 1892, is to 
be sold. It is understood that Mr. Noble, the well-known fur- 
naceman of Alabama, has leased the furnace, which he will put 
in operation at once. 

The New Castle steel mill consumes the entire amount of 
pig iron produced at all three furnaces now running, and be- 
sides this has made considerable inroads on the reserve stock. 
—[New Castle Guardian. 

The South Baltimore (Md.) Car Works, in charge of Receivers 
Latrobe and Crane, are busy. There are now 175 men em- 
ployed, and the total output of cars for December will number 
300. This is chiefly repair work. 

The Sparta Iron Works Co. now own the Sparta, Wis., Iron 
Works, the chief holders being L. M. Newbury, Carl Newbury 
and J. U. Durant. General foundry work is turned out and a 
specialty is made of well drilling machinery. 

At Milwaukee, the Reliance Wire & Iron Works have as- 
signed. Liabilities, $25,000, and assets about $50,000. The 
company’s capital was $75,000, and it employed 100 men. 
Ornamental wire and iron work of all kinds was its product. 

The Cambridge (O.) Roofing Co., have recently placed an 
order for a stand of corrugating rolls. A new corrugating 
and forming press has just been put in position by the same 
company, which makes a good showing for a time of depres- 
sion, 

The Camden (N. J.) Iron Works, which have been running 
with a small force and on short time, started in full operation 
Jan. 2, and employment will be given to hundreds of idle 





workmen. The works are said to have orders ahead for 
months. 

No new orders for equipment from the big Western lines 
have been placed recently, except 250 refrigerator cars for 
the Atchison, building at the Pullman shops. Western man- 
agers state that they are already provided with more cars than 
they have business for. 

The Ellwood, Pa., tube works have secured the contract for 
furnishing all the seamless tubes required for four torpedo 
boats building for the government. The works promise to be 
one of Ellwood’s most important industries, and an increase in 
the plant is being planned. 

The Ohio Brass & Iron Co., whose plant in West Cleveland, 
O., burned some time ago, has rented a portion of the V. D. 
Anderson Co.’s building, and will soon resume operations. A 
foundry building, in addition, will be erected for the brass 
works in the Anderson Co.’s yards. 

The New Castle (Pa.) Tin Plate Mill is running full time, 
with the exception of the tinning department, which has tem- 
porarily suspended operations for lack of sufficient stock. It 
will resume work soon, however. The mill is turning out a 
large amount of excellent black plate daily, 

The Cincinnati Milling Machine Co., of Cincinnati, have 
received and filled an order for several of their machines, from 
the Indianapolis Bicycle Co., of Indianapoiis, Ind. They have 
had a good number of inquiries, bringing a fair proportion of 
orders, and note an improvement in their business. 

New Jersey pipe foundries are starting up on the orders they 
recently captured at such extremely low prices. The Florence 
Iron Works will begin operations on big pipe. At Phillips- 
burg, the Warren Foundry & Machine Co. resumed work, this 
week, at six casting pits, and the remainder will be started 
soon. 

At the Colorado Coal & Iron Co.’s plant at Pueblo, Col., 
Supt. Robinson, of the Bessemer Steel Works, asks the rail 
mill men to accept reductions varying from 4o to §2 per cent. 
on the old schedule. The compauy has just received a six 
months’ order, and says if the men do not accept the reduction 
the work will be turned over to the Iliinois Steel Co. 

The Lake Shore Iron Works, at Marquette, Mich., which 
have been steadily gaining a reputation for the successful 
handling of large work, turned out the heaviest casting ever 
produced in a peninsular foundry, a short time ago. It was 
the great fly-wheel for the pumping engine at the Salisbury 
mine, at Ishpeming, and contained 60,000 pounds of iron. 

The Baltimore & Ohio Southwestern is reported in the 
market for 1,000 new cars. The Buffalo, Rochester & Pitts- 
burg has given an order for 200 gondola cars to the Jackson & 
Woodin Mfg. Co., of Berwick, Pa. The Pullman Car Co. is 
building 250 refrigeratur cars for the Atchison, Topeka & 
Santa Fe, and also 300 cars for the Chicago & Northwestern. 

At the C. M. & St. P. car shops at Milwaukee, the past year, 
an average force of 2,111 men was employed, and the money 
paid to them aggregated $1,040,768.65. Three new locomo- 
tives were built, and 165 locomotives received general repairs. 
There were also built eleven new passenger cars and 2,090 
freight cars. The total value of the material used in both new 
and repair work was $1,582,194 43. 

At Uniontown, Pa., it is announced that the works of the 
Columbia Iron & Steel Co. have been leased by the Elmira 
Bridge Co., the Elmira Iron & Steel Co., and the Jackson 
Architectural Iron Works, of New York City. The object of 
these firms in leasing the works is to enable them to take the 
contract for building the bridge over the East River, which 
will require three years to complete. 

The scheme for reorganizing the Cofrode & Saylor and the 
Reading Rolling Mill Co., of Reading, to which the principal 
creditors have assented, contemplates the payment in full in 
cash all of the smaller creditors, involving more than three- 
fourths of the entire number, the remaining indebtedness to 
be paid in fnll face value with interest bearing obligations of 
the corporations, secured by mortgages on their real and 
personal property. 

A general reduction went into effect at the first of the year 
at the mills of the Pottsville Iron & Steel Co., at Pottsville, Pa. 
The reduction averages from 6 to 15 per cent. throughout the 
works. The price paid for puddling iron is reduced from $3 
to $2.75 aton. The price for changing the rolls of the 19-inch 
and 23-inch mills at the blooming mills is reduced 50 per cent 
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—-MAKERS OF— 


In Five Sizes for Rai!road and Con- 
tract Work, Brick Yards, Stone Quar- 
ries, Stripping and Handling Iron 
Ore, Coal, Etc. 

Of All Types and Sizes; for All Pur- 
poses; Elevator, Dipper, Clam Shell, 
Suction. Special Machines for Spe- 
cial Work. 

BOTH HAND AND STEAM. CA- 
PACITIES 10 TO 35 TONs. 
WITH EITHER DROP OR STEAM 
HAMMERS, 


SOUTH MILWAUKEE, WIS., or BUCYRUS, OHIO. 
VULCAN IRON WORKS CO., TOLEDO, 0., U.S. A. 


MANUFACTURERS OF 


Dredges and Excavators. 
Write for Photographs and De- 
scriptive Matter. 
RAILRVUAD CADbI1ING §, 




















The “Little Giant” Excavator, 


WEIGHT 20 TONS. 
CAPACITY 1,500 CUBIC YARDS PER DAY. 







y Traction Shovel on the market, 





and nothing approaches it for general 


purposes, 


There is no Steam Shovel on the market so well adapted to handling Iron 
Cre as our ‘‘Giant.”” We guarantee 2 500 tons in 10 hwurs. 


THE GARDEN CITY SAND Co., Suite 1015 Security Bldg, CHICACco, ILL. 


FIRE BRICK, FIRE CLAY, | icant Mitton. 


The onl 





For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 
iden, oF Any Other Purpose. : FACINGS, BLACKINGS AND MOULDING SANDS 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. Of All Kinds. 





~ Plate Iron Washers 


A SPECIALTY ! 
Even in Guage, 
Smooth and well 
finished. 


JOHN ADT & SON, 


New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture. 


Cut from new plate, rolled expressly for the pur- 
pose. 4a Write for prices. Address 




















a @ tng Mechion, Feet Prey, ‘727 7) @ | MILTON MFG. CO., Milton, Pa. 
LATHE WANTED. JAS. MURDOCK J J a 
; Exchange New s, West- MANUFACTURER OF 
Hit arcmin oe A pen NE ed Steel Stamps, Alphabets and Figures, Time 3 LE C i R OT-Y PE 
for a Lathe of not less than 44 inch swing; must and Tool Room Checks, heet + O U N D R 
be in first-class order if second-..and. Want con- Metal Stamped Goods. reise 
tracts for all kinds Foundry Work. 52-60 Longworth Street, : 
PATCH & SWIFT, Streator, Ill. CINCINNATI, O 

and nothing will be paid for changing the rolls in the merchant | furnace at Basic City, Va., reported as “projected” in the last 
mills. Directory of the American Iron and Steel Association. E. F. 

In explanation of the shut down of the Ashland Iron Co.’s Zinns, of Milwaukee, has bought the furnace site and the Bare 
furnace at Ashland, Wis., Superintendent Gray says: “Our Bank ore property from the Basic City Mining & Mfg. Co. for 
sales have been very small ever since last July, and it was $20,000. Itis the purpose of Mr. Zinns to connect the ore 
deemed advisable to shut down altogether. A year ago when mines with the Norfolk & Western Railroad by a railroad 
navigation closed we only had 2,000 tons of pig iron on hand. about three and one-half miles long, and also to complete the 
At the close of this season the amount was 9,000 tons, a large furnace, the foundation for which is already laid. Bare Bank is 
difference. We have been hoping to keep the furnace run- located in the Blue Ridge. 
ning, but find it impossible to do so.” The Sebastian-May Co., of Sidney, O., the first concern to 

Working full time and full capacity, and behind on their move to that place under the act empowering the council to 
deliveries, is the report furnished by the Clayton Air Com- borrow money for improvement purposes, has begun a new 
pressor Works, of 43 Dey st., New York, as to their shops in | career under the sole control of A. P. Wagner. The council of 
Brooklyn. In the prevailing business depression, this is an Sidney has just passed a resolution releasing the mortgage 
exceptional record, and speaks well for the product of the given by the company, its contract with the city as to the em- 
company. They have recently taken out several patents on a ployment of acertain number of men for three years having 
new triple compound high pressure air or gas compressor, been carried out. There are now employed 32 men. The plant 
used largely by manufacturers of carbonic acid gas. is better equipped than ever and under the superintendence of 


A deal has been made looking to the erection of the blast | C. H. Maltby, formerly of Dayton, who is assisted by J. Rahn, 
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MOUNT SAVAGE FIRE BRICK. 


———_—___________—__- § 





UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


“GOVERNMENT & STANDARD. ‘& 


Established 1841. 


The First Manufactory of its Kind 


Capacity, 60,000 Per Day ; 


18,000,000 Per Year. 


in the VU. S. 


Home Office and Works:-MOUNT SAVACE, Alleganv County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 











FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.; 
St. Catharines, Ont.; West Pullman, III. 
STORES AND WAREHOUSES AT 


s , Mass.; N York, N. Y.; Philadelphia, on 
THE WHITMAN & BARNES MFG. CO., *Grscinnstija Chicago ill;Karsas ity to: Soa 
Manufacturers of DIAMOND BRAND TWIS) DRILLS. 


Francisco, Cal.; London, Eng.; Paris, France, 





The Simplest, 


‘The 





Correspondence Invited. - 


The Best Designed, 
The Best Constructed, 


POSITIVE PRESSURE BLOWER 


On the above basis, patronage is respectfully solicited by 
Connersville BHlower Co., 
CONNERSVILLE, 
Manufacturers of a full line of Blowers, Gas Exhausters, Pumps, Etc. 


WE GUARANTEE 


The Most Durable, 
The Most Efficient, 
The Most Economical 
NOW ON 
THE MARKET. 


IND. 


Estimates Cheerfully Furnished, 





LAKE SHORE IRON WORKS, MARQUETTE, MICH., 
Manufacturers of MINING MACHINERY. 


MEAVY ROCK CRUSMERS FOR IRON ORE 


A SPECIALTY. 








Jr., who went from Cincinnati, the company’s plan of putting a 
superior lathe upon the market in addition to its cheaper 
lathe will be carried out. The A. P. Wagner Co. is now the 
name of the corporation and every effort will be made to push 
its undertakings to a successful issue. 

The conference committee appointed by the creditors of the 
Pennsylvania Steel Co. announces that it cannot make any 
definite report until February, on account of the lack of cer- 
tain, figures which it is necessary to have. Mr. C. Morton 
Stewart, representative of Baltimore interests on the commit- 
tee of creditors, said, at a recent meeting in Philadelphia, that 
it was necessary to admit that the Maryland Steel Co. so far 
has not proved to be a success, and that the ship building de- 
partment has none of the promise of legitimate development. 
It was undertaken at a period when there was the expectation 
that Congress would subsidize the construction of ships in 
this country, and, like all things depending upon political 
support, the existence of the same is precarious, and the 
results doubtful. This item of the ship building plant repre- 
sents nearly the entire amount of the general indebteduess of 
the Maryland Steel Co. 





THE Chicago Clamp Co., 14 S. Jefferson st., Chicago, are in 
the market for a bolt cutter cutting to 1% inch. 





M. V. RICHARDS, of Baltimore, land and immigration agent 
of the B. & O. R. R., says in a recent announcement that the 
edu¢ational work which has been done among the people of 
the North, West and Europe in the past few years, relative to 
the advantages of the South, is bearing fruit. “The immi- 
grant,” he says, “and in using this term we refer to business 
men, manufacturers, professional men, farmers, stock raisers 
and others—is headed for the South. There are no special 
trains loaded with prospective settlers going to the West, as 
was the case a few years ago. The fact is, the masses are be- 
ginning to realize the great advantages offered in the South, 
and they are embracing the opportunities, and are going 
South instead of West.” 


THE fact that Cincinnati machinery manufacturers have 
picked up a number of good contracts in the midst of general 
dullness, has already been noted in these columns, and is 
again made prominent by the receipt of a large order by J. A. 
Fay & Egan Co. for a complete outfit of wood-working 
machinery for the extensive car works recently erected at 
Depew, N. Y. The order for the foundry supplies for the 
same works, amounting to several carloads, was taken by the 
S. Obermayer Co., the well known Cincinnati foundry supply 
house. 
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MIDWINTER FAIR EXCURSIONS. 





To California and Oregon at Reduced Rates via Penn- | 

sylvania Lines. 

On account of the Midwinter Fair at San Francisco, special | 

low rate tourist tickets to that city, as well as to San Diego, | 
Los Angeles, San Bernardino and other winter resorts in 


details apply to nearest Pennsylvania Line Ticket Agent, or 
address F. Van Dusen, Chief Assistant General Passenger 
Agent, Pittsburg, Pa. 


THE West Superior, Wis., Chamber of Commerce, after a 
warm discussion, decided to send messages to the chairman of 
the Ways and Means Committee and representatives from the 












































California, will be sold via Pennsylvania Lines. Tourists can | Superior district, protesting against the free ore feature of the re 
have the choice of routes from Chicago and St. Louis. Tickets | Wilson bill. There was some expression that should the tariff 
will be limited for return passage until April 30th, 1894. be taken off, it would not materially affect the iron ore busi- 
Tourist tickets to Portland, Oregon, valid going or returning | ness of this country, but practical ore men did not hold this 
via California, are also for sale over this first-class route. For opinion. 
: ——— SMOKE PREVENTION 
CUPOLAS. F YOU WANT TO KNOW ALL ABOUT é ; 
LADLES. rue very BEST FURNACE '* < 
WORLD rorsxy STEAM BOILER 
ae Bre Send fc Vr IHucztrated Deacri wi [ouaphlet 
s Re 
WHITING’S IMPROVED on MEGHANICAL STOKERS '"€ 
Car Wheel Foundry Plant THE BRIGATMAN STOKER ©, 
; : CLEVELAND OHIO. 
Write for Circulars. 
DETROIT FOUNDRY 3 
EQUIPMENT CO., __FOR— 
Detroit, Mich. | ‘ ; 
702 Temple Court, GHICAGO. 
earn Tools, Drills, Dies, etc. 
Established over a Century ago. Manufactory, SHEFFIELD, ENGLAND. 
CHIEF AMERICAN OFFICE, ot JOHN ST., NEW YORK. 
WM. JESSOP & SONS, Limited. 
2CONMEEZ « Medal—Wor'!d’s Columbian Exposition, 1893.” 
1 All sizes carried in stock by The W. Bingham Co., Cleveland, Ohio. 
anhen S. FREEMAN & SONS MFC. CO., 
FNE SEA 1 BRIDGE ST., RACINE, WIS. 
MANUFACTURERS OF 
7. | TE Standard Tubular, Fire Box, 
Vertical and Submer- 
ged Tube Steel oe 
AXv/ rp Mit RO 
WL UnIENnEL En Co, BOILERS 
For Marine, 
Stationary, 
or Portable use. 
OWER PLANTS designed and erected. Special 
P Machine Design with detail working draw- ALSO OF + 
“ ings. Steam and Hydraulic Machine . Mining ‘ so 
: y $ a ecifications. 
Power Tesis with view to economy Jin fuel con- TANES 
tion. tions and Reports on manu- . bina 
Seetuslang aaha. "Patent Office Work. ad OF ALL KINDS. 
RICHARD O. JONES, Smokestacks, etc., - - 
Mechanical Engineer. 3 : ; 
Cuyahoga Bldg., Cleveland, O. - - Grey Iron Castings. : = 
Write for Prices and Terms. ss = pr eT MY —.,.-— 
RICHARD A. PARKER, ¢. &., | 
Consulting Mining Engineer. BICKFORD DRILL & TOOL C0., 
— SPECIALTIES — 
Iron, Gold and Silver Mining. 35 Pine St., Cincinnati, O. 
Offices ‘ = W. Washington St., CHICAGO. BUILDERS OF 
s | MARQUETTE, MICH. | 
UPRI 
DERGER BROS GHT, RADIAL, UNIVERSAL 
" F IES. 
s and ROOFERS’ SUPPLIE RADIAL, MULTIPLE, 
eR: — BORING AND TURNING MILLS. 
a 











"aig 


The best Eave Trough Hangers and. Pipe 
Fasteners on earth. Berger's Long Eave Gutter, 
Pipe Hooks and Fasteners of every description. 
Also Ridging. Crestings, Finials, Registers and 
Ventilators. Don’t buy until you have our price. 
Samples and catalogue free. 























237 Arch St., PHILADELPHIA, PA. 


























SKINNER ENGINE (1, ERIEPA 


Center = Automatic 
or &>, or 
Side ™ Throttling 


ENGINES 


FOR NEW FEATURES SEE NEW CATALOGUE. 






& 
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WM. B. WILLIAMS, PREsT. O. F. BROWNING, TREAS. 


THE 


HIGLEY SAWING & DRILLING MACHINE 6O., 


MAKERS OF 


Hand and Power 
Rail and Metal 
Sawing Machinery. 


129 Worth Street, 


NEW YORK, N, Y, 


RAIL AND BEAM COLD SAW, 18” DIAMETER. 
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PERFORATED SHEET METALS 


























THE HENDRICK MFG. CO., Ltd., 


CARBONDALE, PA. 









THECY CLONE 
ge _PORTABLEFQRGES 


i 
ey ws Have Double Ratchet, Solid Frame, 
ine 2./ Adjustable Legs, Detachable Lever. 
al K\ at Run Lightest, Make Strongest Blast & Last Longest. 
eit | ALL DESIRABLE STYLES AND SIZES. 


Sold by Hardware and Machinery Dealers everywhere. 
Send for Catalogue of these and 


—S Hand & Power Blower, Blacksmith Drill Presses, &c, 
THE FOOS MFC.CO.SPRINCFIELD,OHIO. 















GALVANIZING.. 
WORKS. 


H. H. HODELL & CO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 


CLEVELAND, OHIO. 





FOR ALL PURPOSES. 


IRON STEEL WIRE rau KINDS. 
TRENTON [RON CO. 


\ H&YRK COOPER HEWITT &CO. f 
"Na OFFiceE §~=—«17 BURLING SLIP TRENTON, N-o. fi , 
© WIRE Rop 













BARNES’ iegyencoser WATER EMERY TOOL 
GRINDER va 


8 8 | 
Upright Drills ==». 2x. 
| no valves. No 
i _ | piping required 
Complete line ranging | to supply it with 
an from our New Friction| water. Always 
rs Disk Drill, for light work, | (¢@4y for use. 
: . . | Simplest in con- 
to 42-inch Back Geared | struction, most 

Self Feed Drill. 


efficient in oper- } 
x ation. Send for , 

Send for Catalogue and 
Prices. 


Wi 7. Catalogueand ; 
w. F. & JOHN BARNES CO., 











CMM it t1m donde 


191 Ruby St., Rockford, I 


Prices. 


& 








SECOND HAND. 


22”x12’ Fifield Engine Lathe, power cross feed. 

24”x10’ Empire Engine Lathe, compound rest. 

36x30’ New Haven Engine Lathe, nearly new, angle 
feed in Compound Rest. 

16” Hendey Friction Shaper. 

16” Smith & Mills Shaper, nearly new. 

11” Empire Shaper. 

No. 1 Prentiss Wire Feed Screw Machine. 

3 and 4 Spindle Garvin Drills. 

Pond Index Milling Machine. 

No. 2 Cincinnati Milling Machine, good as new. 

No. 1 Prentiss Hand Miller, with Arm. 

36” Stevens Pulley Lathe, two tools. 

60” Niles Pulley Boring Machine. 

62” Keystone Radial Drill. 

1 1-2” Pratt & Whitney Bolt Cutter. 

24”x6’ Planer, all feeds in head 

36’x36”"x12’ Pease Planer, complete. 


A full line of new tools, including 
Lathes, Planers, Milling Machines, 
Presses, Drills, Shapers, etc. 

Send for List. 


PRENTISS TOOL & SUPPLY 60., 


59 S. Canal St., Chicago. 
115 Liberty St, New York. 


FOR SALE. 


Second-Hand Machinery 


— FOR— 
Machine Shops, 
Foundries, 
Boiler Shops, 


Wood Shops. 
If you wish to BUY or SELL, address 


W. H. ROBERTSON, 
65 So. Canal St., :- CHICAGO. ILL. 


FOR SALE 


AT LOW PRICE 


NEW SOFT STEEL PLATES, 


about 100 tons, " 5-16” 7-16" 9-16" thick. We have 
limited quantity of %” and %”. The sheared 
plates are 12” to 25” wide, mostly 16” to 22” and 
average 7 ft. long. The universal rolled are 10” to 
34” average 18” wide, and average 8 to 9 ft. long. 
Are parallel on sides and edges and just the thing 
if you buy plates for cutting 2 Are nice and 
flat and splendid quality. Car lots or less. 
Write for prices. 
EVANS & ROBERTSON, 


Cincinnati, Ohio. 


BERGER BROS. 


+) MANUFACTURERS OF 


Tinners’ Hardware, 


Berger’s Celebrated Pail 
Ears, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, Straps, 
Barrel Trucks, etc. Send 
for prices and catalogues. 


237 Arch:st.Ph iladeiphia,Pa 




























Sein atie Denne, 
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PHILADELPHIA CORUNDUM WHEELS, 


MADE BY THE 


PHILADELPHIA EMERY & CORUNDUM WHEEL CO. 











These Wheels are absolutely superior in all things to any Emery Wheel made. They are guaranteed to be made 
entirely of pure sapphire North Carolina and Georgia Corundum. They are a very free, fast cutting, open and porous, 
durable and lasting wheel. Will cut faster, do more work and last longer than any Emery Wheel made. Will not 
glaze or fill up, nor wear away too fast. Are uniform in temper, will wear even and true and not get out of balance. 
Will not heat tempered steel enough to draw the temper, case harden or burn it when run dry, and are one of the best 
wheels made for running in water. Are one of the strongest and safest wheels made, and not as liable to break as most 
other wheels are. Every wheel can be exactly duplicated at any time; they are sold on their merits, are sent on trial 
and approval, guaranteed to give entire satisfaction, and if they do not do so can be returned. 


MADDOX COTTON 4 WIRE BELTING, 


Made of cable steel wire and cotton woven solid together, is absolutely the strongest. toughest, most powerful, flexible, 
durable and lasting belting made, without any exception whatever. It is stronger, tougher, more durable and wilitransmit 
more power than the best oak tanned double leather belting made. It will not stretch or slip even when wet. It is 
waterproof and is not affected any by water, steam, dampness, moisture, heat, dryness, oils, grease, acids, chemicals, 
dust, changes of climate or weather. It will not rot, mildew, crack, or get hard or stiff. Does not require any grease 
or otherbelt compositions nor special care, but will always keep soft and flexible and in good condition for use. It is 
in price than single leather belting, and fifty to seventy-five per cent cheaper than double leather belting. It is abso- 
luteiy superior to all other kinds of belting for all places where belting of any kind is used. 





For Circulars, Price Lists, and Discounts of these different goods, address, 


Za. NV. GREEN. Gemeral Azszent, 
12 Wooster Street, New York Citv, N. Y. 


WE ARE MANUFACTURERS OF THE MORRIS PATENT 


Ball Pulverizer ana Rock Breaker 


on new and advanced principles, almost entirely ELIMINATING 
FRICTION in applying power and REDUCING WEAR AND TEAR to a frac- 
tion of that of other machines for same class of work. Will produce 
finished product, either wet or dry, to any degree of fineness. Re- 
quires less power and costs less than any other machine of same 
capacity, and has no equal in the market. 


Effective. Compact. Durable. 


One machine, costing $1,000, using 8 H. P., will pulverize 24 tons 
per day to 40 mesh and finer and a corresponding quantity to any de- 
gree of fineness. For full particulars and prices, call on or address 


THE AMERICAN MINING & MILLING MACHINERY CO,, 


29 Euclid Ave., CLEVELAND, 0. 280 Caxton Bik., CHICAGO, ILL 


N. A. MALDEMAN & COL corsets geen te cme 


signed Assignee of the Ellwood Steel Co. 

















59 North Second Street, PHILADELPHIA, PA. will expose to public sale on the premises 

at Ellwood City, Lawrerce County, Pa., on 

MANUFACTURERS OF ALL KINDS OF Wednesday, January 1oth, A. D. 1894, at 

Steel and tron Roofing, Roll Cap and Standing Seam, Corrugated Iron |? °'clck P. M. the following described 
Roofing and Sidings, Iron Weather-Boards and sn mes a ae oe 

certain tract o anda containin nearly two 

v Crimp Roofing. acres, on which are «rected Nalidines,Weckinery, 


ROOFING AND SIDING OF MILLS, FACTORIES, RTC., A SPECIALTY, “phe whole form'ng a complete Sheet Steel Roll- 


i ] ing Mill, with ca: acity of about 30 tons per day. 

Our method of painting and applying our roofing makes it absolutely wind, water aan property is nearly new and in good con- 
and lightning proof, For further information, address 

Before Placing Contracts write us for Estimate. When writing for Estimates Mention JOHN SHERWIN, Assignee, 

Ellwood City, Pa. 


cL! PSE PLATES 


Price-List ‘ 7.” 


WORLD’S FAIR AWARD. 


We are the only Steel Roofing Co. awarded Medal 
and Diploma for PATENT CAP ROOFING 
at World’s Columbian Exposition. We are also 
large manufacturers of all styles of METAL ROOFING, 


LECT ROTYPE 
SipING, CEILING, ETC. Send for Catalogue and Price 


List. Mention this paper. pl N @: = AV a C 46) : 
SYKES IRON & STEEL ROOFING CO., - Chicago and Niles, 0. S58 FRANKFORT ST. cLevecan 
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VERTICAL 


Balanced Compound Engines 


FOR 


ROLLING MILLS AND BLAST FURNACES, 
Direct Connections. 


Any variations of speed desired. Guaranteed more economical, powerful and durable 
than any type of engine in use. 


WELLS ENGINE CO., 


91 Liberty St., New York City. 
DIXON’S PERFECT LUBRICATING CRAPHITE. 
The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Grease 
NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 
An Interesting and Instructive Pamphiet 
will be sent Free of Charge. 
| T | ( 
Cleveland Stamping & Tool Co. 
We press, cut, stamp and draw all kinds of sheet metal into all kinds of 
shapes, and make all kinds of 
DIES and PRESSES. 
Send. us a sample or drawing of what you want stamped or blanked, or what 
you want to stamp or blank, and we will quote you prices on the article, or on 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 
the machinery to make it. 


CLEVELAND, OHIO. 
marue = Mechanical Engineer or Draughtsman; 2o°vcxe 


. "4 Pa ow achineryv , , ; x WK idle 
charge of, or to superintend the manufacture of machinery by devoting your ic 
hours to Home Study by the method of THE CORRESPON DENCE 
SCHOOL OF MECHANICS. Seranton, Pa. To begin, students need 


only know how to read and write. Moderate Charges. Send for FREE Circular, 


LORD'S BOILER COMPOUND 


is endorsed by the leading authorities throughout the world, adopted by the United States and 
Foreign Governments, is favorably mentioned iu our standard treatises, relating to the use of steam, 
and is very highly recommended in more than thirty of these different works, costinn Soe Bn to $10 
per copy, and to prove this statement I will send one of these valuable books by mail, free of charge, 
with an order for the compound. For full information address 


GEO. W. LORD, 316 Union Street, Philadelphia, Pa. 
Or, THE EAGLE REFINING CO., Cleveland, O. 


. FROM | TO 40,000 POUNDS WEICHT. 
c T ; 3 F Of Open Mearth, Chester or Bessemer Steel, 
Cross-Heads, Rockers, Piston Heads, etc., for Locomotives. 
Steel Castings of every Description 
CHESTER STEEL CASTINGS CO., 
WORKS: OFFICE : 
CHESTER. PA. 407 LIBRARY STREET. - PHILADELPHIA, PA 


CINCINNATI, OHIO. 


Engines. 


ALL SIZES. 
Simple and Compound. | 


Shaftng, Hangers, Pulleys, | 


Belt Elevators, Saw Mills | 



































True to Pattern. Sound. Solid. 
GEARING OF ALL KiNDS, CRANK SHAFTS, KNUCKLES FOR CAR 
COUPLERS. 











THE BEST PAINTS 


FOR IRON 


are made by 


W. W. Lawrence & Co.. 


PITTSBURG. 


Red Lead. Red Lead and Lamp 
Black. P. R. R, Red (iron oxide.) 
Metallic Reds. Metallic Browns. 
Graphite Paint. Iron Filler. Steel 


Color Paint. Carbon Black. 


8@ Correspondence Solicited. 





Cieveland Union Station. 


ennsulvania Lines. 


Foot oi bank Street. 
ficktr OFFICES at Station, Euclid Av., Woodland 
Av., and Weddel! House corner. 


THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. t Daily, except Sunday. 


FroM CLEVELAND TO LEAVE ARRIVE 


Pittsburgh and Bellaire........ 
Pittsburgh, Bellaire and E 








-? 7.45 am f1t.55 am 
.f 1.00 pm f 6.25 pm 









Philadelphia and New York.....* 1.40 pm “11.15 am 
Baltimore and Washington...... * 1.40 pm “11.15 am 
Alliance and Pittsburgh........... * 1.40 pm *11.15 am 
Ravenna and Alliance................ t 3.25pm ¢ 950am 
Hudson and Ravenna...............° 5 .opm * 8.25 am 
Philadelphia and New York..... ‘11.10 pm * 5.25 am 
Baltimore and Washington......*11.10 pm * 5.25 am 
Alliance and Pittsburgh........... “11.10 pm * 5.25 ami 
Mt. Yernon and Pan-Handle Route. 
FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cigcinnati...............% 8 4c am * 5.25 pm 
Akron, Columbus & Zanesvillet 8.40 pm * 5.25 pm 
Akron and Columbus................% I.oc am {11.55 am 
Akron and Orrville...................f 3.25 pm ¢ 9.50 am 
Columbus and Cincinnati......... * 8.00 pm * 7.00 am 








Depot foot of So. Water St. 

a cy y City Office 143 Superior St. 
o—_— hesaeenes 

S | Arrive. | Depart. 
Akron & CamtOm.....cscccessistincss *6:40 P M| *7:10 AM 


Akron, Canton & Valley Jctn../*1o:10 A M) “3:15 P M 
Valley Jctn. & Way Stations..! {6:40 PM {7:10AM 


Akron, Canton & Chicago....... *8:00 AM *6:30 PM 
Wooster and Garrett...............] 3:00 P M fII:00 A M 
WORST occascescacscneseracecheosemsesses! dareseereqns . *6:30P M 
Akron, Canton & Marietta.....| ¢3:00 P M/f1I:00 AM 


Steubenville, Wheeling, Wash- 
ington, D. C,, and Baltimore...| 

tDaily except Sunday. *Daily. Pullman's Pal- 
ace Vestibule Compartment Sleeping cars between 
Cleveland and Chicago. 


$3:00 P M|fI1:00 AM 





Wheeling and Lake rie Railway, 


NEW THROUCH LINE 
BETWEEN 
TOLEDO and OHIO RIVER POINTS. 
Wheeling. Stubenville, Pittsburg and Marietta. 


~ 
‘Through Coaches 
TO AND FROM 
_ OHIO RIVER. 
THROUGH CONNECTIONS TO 
PITTSBURC, 

And All Points East, via Akron, Cuyahoga Falls, 
Kent, Ravenna, Leavittsburg, Warren, Niles, 
Girard, Youngstown, New Castle, Allegheny, 

Washington and Baltimore, 


The Only Line Ticketing its Passengers 
through to 


Philadelphia, New York, 


And New Engtard Cities via Washington and 


Baltimore, at Short Line Rates. 

Special Excursjon Rates granted on Occasions 
of Conventions aud other gatherings, where the 
attendance will be sufficiently large to warrant a 
Reduction in Rates. 

A. G. Blair, 


Gen. Manager 


Jas. M. Hall, 
Gen. Pass. Agt 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Analytical Chemists— 

Robert W. Hunt & Co., Chicago, I1l. 
Anti-Friction Metal— 

Magnolia Anti-Friction Metal Co., New York. 
Automatic Hose Valves— 

Buffalo Fire Equipment Co., Buffalo, N. Y. 
Automatic Stokers.— 

Brightman Stoker Co., Cleveland, O. 
Barrows— 

The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Beam Sawing Machines— 

Higley Sawing and Drilling Machine Co. New 
York City. 
Belting— 

H. N. Green, 254 Fulton st., Brooklyn, N. Y. 
Belt Elevators— 

Lane & Bodlev Co., Cincinnati, O. 
Blacksmith and Carriage Supplies— 

Weber & Co., Cincinnati, O. : 

G. B. Schulte Sons Co., Cincinnati, O. 
Blowers— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

B. F. Sturtevant Co., Boston, Mass 

Connersville Blower Co., Connersville, Ind. 

Buffalo Forge Co., Buffalo, N. Y. 
Boilers and Boiler Attachments— 

Babcock & Wilcox Co., New York. 

Wm. B. Pollock & Co., Youngstown, O. 

BE. H. Jones & Co., Cleveland. < 

The Stirling Co., Pullman Bldg., Chicago, I]. 

Gordon Hollow Blast Grate Co., Greenville, Mich. 

Skinner Engine Co., Erie, Pa. 

Weston Engine Co., Painted Post, N. Y. 

Ravenna Boiler Works, Ravenna, O. 

Brightman Stoker Co., Cleveland, oO. : 

Fulton Steam Boiler Works and Foundry, Rich 


mond, Ind. 
The Brownell & Co., Dayton, O. 
Cc. P. Adams, 807 Cuyahoga Bldg., Cleveland, O. 
S. Freeman & Sons Mfg. Co., Racine, Wis. 
Boiler Compound— 
G. W. Lord, Philadelphia, Pa. ¥ 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boring and Turning Mills— 
Bickford Drill & Tool Co., Cincinnati, O. 
H. Bickford, Lakeport, N. Y. 
Brass Fouuders— 
The Lunkenheimer Co., Cincinnati, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Chemists— 
Robert W. Hunt & Co., Chieago, II. 
Chilled and Sand Rolils— 
The Lioyd-Booth Co., Youngstown, O. 
Wm. Tod & Co., Youngstown, O. 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 
F. J. & H. R. Pool, Cleveland, O. 
Consulting Engineers— 
Robt. W. Hunt Co., Chicago, Ill. _ 
Richard A Parker, Marquette, Mich. 
Ariificial Gas Engineering Co., Pittsburg, Pa. 
Cosmetic— 
Stevenson Bros. & Co., Philadelphia, Pa. 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Detroit Foundry Equipment Co., Detroit, Mich. 
Vulcan Iron Works Co., Toledo, O. 
Cupolas— 
Detroit Foundry Equipment Co., Detroit, Mich. 
Greiner Economical Cupola Co., Chicago, 111. 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Dies— 
Toledo Machine & Tool Co., Toledo, O. 
Cieveland Stamping & Tool Co., Cleveland, O. 
Drill Presses— 
A. P. Quint, Hartford,Conn. _ 
Prentiss Tool & Supply Co., Chicago, Ill. 
Bickford Drill & Tool Co., Cincinnati, O. 
Foos Mfg. Co., Springfield, O. 
W. F. & John Barnes Co., Rockford, I1l. 
W. H. Robertson, Chicago, Il. . 
I’rop Forgings— 
The Whitman & Barnes Mfg. Co., Akron, O. 
The Billings & SPencer Co., Hartford, Conn. 
Drop Presses— . 
Toledo Tool & Machine Co., Toledo, 0. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Kjectors— 
James Jenks, Detroit, Mich. 
American Injeccor Co. 
Penberthy Injector Co., Detroit, Mich. 
ELlevators— 
The James L. Haven Co,, Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
Kmery Whe-t Machinery— 
J. Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill, 
Emery and Corundum Wheels— 
J. Wendell Cole, ColumLus and Chicago. 
Acme Safety Emery Wheel Co., Detroit, Mich. 
H. N. Green, 254 Fulton st., Brooklyn, N. Y. 


EKave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 
Engravers and Electrotypers— 
ae Electrotype & Engraving Co., Cleve- 


Union Electrotype Foundry, Cleveland. 
Engineers’ Specialties— 


Penberthy Injector Co., Detroit, Mich. 
Eagle Lubricator Co., Cleveland, O. 
James Jenks, Detroit, Mich. 
Engines (Gas)— 
Otto Gas Engine Works, Philadelphia, Pa. 
Van Dusen Gas Engine Co., Cincinnati, O. 
— Gas & Gasoline Engine Co., Kansas City, 
oO. 
Engines (Steam)— 
Copeland & Bacon, New York City. 
Wm. Tod & Co., Youngstown, O 
E. H. Jones & Co., Cleveland. 
Skinner cae Co., Erie, Pa. 
Lane & Bodley Co., Cincinnati, O. 
L. Spence & Son, Martins Ferry, O. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
Wells Engine Co., New York City. 
The Brownell & Co., Dayton, O. 
Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Richard A. Parker, Marquette, Mich. 
Artificial Gas Engineering Co,, Pittsburg, Pa. 
Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Exhaust Heads— 
W. C. Lyman, Chicago, Il. 
Explosives— 
Hercules Powder Co., Cleveland. 
Fans— 
B. F. Sturtevant Co., Boston, Mass. 
Connersville Blower Co , Connersville, Ind. 
Buffalo Forge Co., Buffalo, N. Y. 
Files, Makers of— 
A. & H. Gough, Cleveland. 
E. K. Morris & Co., Cincinnati, O. 
Arcade File Works, Anderson, Ind. 
Fire Brick and Clay— 
J. Downerd & Son Co., Zanesville, O. 
J. V. Rose, Sharon, Pa. *° 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, Ill. 
Geo. H. Anderson & Co., Pittsburg, Pa. 
Fire Equipment— 
Buffalo Fire Equipment Co., Buffalo, N. Y. 
Foot and Power Lathes— 
Prentiss Tool & Supply Co., Chicago, I11. 
W. F. & John Barnes Co., Rockford, I11. 
W. H. Robertson, Chicago, I11. 
Hill, Clarke & Co., Chicago, 111. 
Foundries— 
Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Rad 7 & Foundry Co., Cincinnati, O. 
Lane & ley Co., Cincinnati, O. 








The Sam’l C. Tatum Co., Cincinnatl, O. 
Brightman Stoker Co., Cleveland, O. 
The Lloyd-Booth Co., Youngstown, O. 
Taylor & Boggis Foundry Co., Cleveland, O. 
ohn T. Caulfield, Richmond, Ind. 
ake Shore Iron Works, Marquette, Mich. 
Wm. Tod & Co., mg aro oO. 
S. Freeman & Sons Mfg. Co., Racine, Wis. 


Foundry Supplies— 


J. Downerd & Co., Zanesville, O. 

Garden City Sand Co., Chicago, I11. 

Detroit Foundry Equipment Co’, Detroit, Mich. 

Greine1 Economical Cupola Co., Chicago, III. 
Forgings— 

Cleveland City Forge & Iron Co., Cleveland. 


Furnace Grates— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 


Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
Friction Clutch Pulleys— 

J. H. & D. Lake Co., Massillon, O. 


Galvanizers— 
H. H. Hodell, Cleveland. 


Grindstones— 
E. K. Morris & Co., Cincinnati, O. 


Graphite Paint— 


Jos. Dixon Crucible Co., Jersey City, N. J. 
W. W. Lawrence & Co., Pittsburgh, Pa. 


Grate Bars— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Hangers, Pulleys and Shafting— 

Lane & Bodley Co., Cincinnati, O. 
Heaters and Purifiers— 


Stilwell & Bierce Manufacturing Co., Dayton, O 
KE. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 


Heavy Hardware— : 
EK. K. Morris & Co., Cincinnati, O. 
Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass. 
Hoisting Engines— 


Copeland & Bacon, New York City. 
Lake Shore Iron Works, Marquette, Mich. 
Vulcan Iron Works Co.. Toledo, O. 


Hoisting and Conveying Machinery— 





Richard O. Jones, Cuyahoga bldg, Cleveland, O: 








House Heaters— 
United States Heater Co., Detroit, Mich. 


Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct. 
Injectors— 
age: | Injector Co. Detroit, Mich. 
Eagle Lubricator Co., Cleveland, O. 
James Jenks, Detroit, Mich. 
Investments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Geo. Pemberton, New York. 
lron Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Iron Ore, Bar and Pig Iron— 


Oglebay, Norton & Co., Cleveland. 

J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 

E. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 

B. M. Jones & Co., Boston and New York. 


Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 
N, A. Haldeman & Co., Philadelphia, Pa. 


Iron Working Tools— 


John Adt & Son, New Haven, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 

Cleveland Twist Drill Co., Cleveland, O. 

Cleveland Stamping & Tool Co., Cleveland, O. 

Cincinnati Milling Machine Co., Cincinnati, O 

Higley Sawing & Drilling Machine Co., New 
York City. 

Prentiss Tool & foeely Co., Chicago, Ill. 

A. P. Quint. Hartford, Conn. 

Toledo Machine & Tool Co., Toledo, O. 

Whitman & Barnes Mfg. Co., Akron, O. 

W. F. & John Barnes Co., Rockford, I11. 

H. Bickford, Lakeport, N. Y. 

W. H. Robertson, Chicago, III. 

Hill Clarke & Co., Chicago, I11. 

The Billings & Spencer Co., Hartford, Conn. 


Iron Nails and steel— 


Weber & Co., Cincinnati, O, 
G. B. Schulte Sons Co., Cincinnati, O. 


| Iron and Steel Wire— 


Trenton Iron Co., Trenton, N. J. 


Lathes— 

Prentiss Tool & Supply Co., Chicago, I11. 

Bickford Drill & Tool Co., Cincinnati, O. 

W. F. & John Barnes . 0., Rockfork, III. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, I11. 
Ladles— 

Detroit Foundry Equipment Co., Detroit, Mich 
Link Belting— 

The Jeffrey Mfg. Co., Columbus, O. 
Lubricators— 

Eagle Lubricator Co., Cleveland, O 
Machinists’ Tools and Supplies— 

Cincinnati Milling Machine Co., Cincinnati, O 

Prentiss Tool & Supply Co., Chicago, 111. 

Bickford Drill & Tool Co., Cincinnati, O. 

W. F. & John Barnes Co., Rockford, I11. 

H. Bickford. Lakeport, N. Y. 

W. H. Robertson, Chicago, Ill. 

Hill, Clarke & Co., Chicago, Ill. 
Machine Screws— 

Illinois Screw Co., Chicago, III. 
Machine Shops— 


Toledo Machine & Tool Co., Toledo, O. 
Harn, Ow & Co., Beaver Falls, Pa. 


Mining Machinery— 
Copeland & Bacon, New York. 
Lake Shore Iron Works, Marquette, Mich. 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 
Vulcan Iron Works Co., Toledo, O. 
Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
American Mining & Machinery Co., Cleveland. 
Metal Sawing Machines— 
Higley Sawing and Drilling Machine Co., New 
York City. 
Moulding Sand— 
Garden City Sand Co., Chicago, Ill. 
J. Downerd & Son Co., Zanesville, O. 
Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Prentiss Tool & Supply Co., Chicago, I11. 
W.H. Robertson, Chicago, I11. 
Hill, Clarke & Co., Chicago, III. 


Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

Richard A. Parker, Marquette, Mich. 
Mechanical Engineers— 

Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Office Furniture— 

Cleveland Desk Co., Cleveland, O. 
Ore Crushers— 


Lake Shore Iron Works, Marquette, Mich. 

Copeland & Bacon, New York City, N Y. 

American Mining & Machinery Co., Cleveland. 
Paint— 

Iron Clad Paint Co., Cleveland. 





W. W. Lawrence & Co., Pittsburg, Pa. 
Jos. Dixon Crucible Co., Jersey City, N."J. 
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Perforated Sheet Metal— 


Harrington & King Perforating Co., Chicago, IJ] | 
Aitchison Perforated Metal Co., Chicago. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 


Powder— 

Hercules Powder Co., Cleveland. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Presses— 

Toledo Machine & Tool Co., Toledo, O. 

Cleveland Stamping & Tool Co., Cleveland, O. 
Planers— 

Prentiss Tool & Supply Co., Chicago, III. 

Bickford Drill & Tool Co., Cincinnati, oO. 

W. H. Robertson, Chicago, Ill. 

Hill, Clarke & Co., Chicago, Il. 
Pulleys — 

Lane & Bodley Co., Cincinnati, O. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 

Foos Mfg. Co., Springfield, O. 

Buffalo Forge Co., Buffalo, N. Y 
Power Hammers— 

W. H. Robertson, Chicago, Il. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. 

ake Shore Iron Works, Marquette, Mich. 

American Mining & Milling Machinery Co., 
Cleveland, O. 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Brightman Stoker Co., Cleveland, O 

adial Drills— 

Bickford Drill & Tool Co., Cincinnati, O. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Rock Breakers— 

Lake Shore Iron Works, Marquette, Mich. 

Copeland & Bacon, New York City, N. Y. 

American Mining & Machinery Co., Cleveland. 
Rolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O. 
Rust Preventative— 

Stevenson Bros. & Co., Philadelphia, Pa. 
Sand and Chill Rolls— 

The Lloyd-Booth Co., Youngstown, O. 
saws— 

Peter Gerlach & Co., Cleveland. 
Screws— 

Illinois Screw Co., Chicago, I11. 
Schools— 


Correspondence School of Mechanics, Scranton, | 
Pa. | 


Second-Hanud Machinery— 
Prentiss Tool & Supply Co., Chicago, II]. 
Hill, Clarke & Co., Chicago, Ul. 
Steam Boiler Inspectors — 
Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Smokeless Furnaces— 
Brightman Stoker Co., Cleveland, O. 
Sheet Lron— 
Cleveland Rolling Mill Co., Cleveland. 
Ravenna Boiler Works, Ravenna, O. 
Steam Shovels and Dredge.— 


Steel— 
Wm. Jessop & Sons, Ltd. New York, N 
| Steel Color Paint— 
W W. Lawrence & Co., Pittsburgh, Pa. 
| Steel Stamps and Stencils— 


| J. H. Fleharty & Co., Cleveland. 
James Murdock, Jr., Cincinnati, O. 


| Steel Castings— 


Chester Steel Casting Co., Philadelphia, Pa. 
Wm. Jessop & Sons, Ltd., New York, N. Y. 


Scrap Iron & Steel— 

Klein & Cohn, Cincinnati, O. 
Stokers— 

Brightman Stoker Co., Cleveland, O. 
Special Machinery— 


Toledo Machine & Tool Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Richard O. Jones, Cuyahoga bidg., Cleveland, O. 


Smoke Consumer— 
Brightman Stoker Co., Cleveland, O. 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Screens for Coal, Ore Etc— 
Hendrick Mfg. Co Ltd., Carbondale, Pa. 
Schools— 


Correspondence School of Mechanics, Scranton, 
Pa. 


Turnbuckles— 
| Cleveland City Forge & Iron Co., Cleveland. 
| Tanks— 
Ravenna Boiler Works, Ravenna, O. 
S. Freeman & Sons Mfg. Co., Racine, Wis. 
| Tinners’ Hardware— 
Berger Bros, Philadelphia, Pa. 
| Tinning Machinery— 
The Lloyd-Booth Co., Youugstown, O. 
Tool Steel— 
Wm. Jessop & Sons, Ltd., New York, N. Y. 
| | Tramways— 
} Trenton Iron Co., Trenton, N. J. 
| Trucks— 
| Detroit Foundry Equipment Co., Detroit, Mich. 
| Tumblers— 


Detroit Foundry Equipment Co., Detroit, Mich | 


Turret Drills— 
| A. P. Quint, Hartford, Conn. 
| Twist Drills— 


Cleveland Twist Drill Co., Cleveland. 
The Whitman & Barnes Mfg. Co., Akron, O. 


Valves— 

The Lunkenheimer Co., Cincinnati, O. 
Vises— 

Capital Machine Tool Co., Auburn, N. Y. 


Ventilating Fans— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


| Washers— 
| Milton Mfg. Co., Milton, Pa. 


| Water, Gas and Steam Pipe— 


Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati O. 


Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. | Well Drilling Machinery— 


Vulcan Iron Works Co., Toledo, O. 


| Wiiliams Bros., Ithaca, N. Y. 


| Wheelbarrows— 
Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Wire Belting— 
H. N. Green, 254 Fulton st., Brooklyn, N. Y. 
Wire Rope— 
Trenton Iron Co., Trenton, N. J. 
Wire Machinery— 
| John Adt & Son, New Haven, Conn. 
| Wood-Working Machinery— 
J. A. Fay & Egan Co., Cincinnati, O. 


‘POWER. MATERIAL. 


Cheap Power, Desirable and Low-priced Lsbor, 
Abundant Supply of Raw Material and Market 
Facilities, are items always considered by Practi- 
cal Manufacturers. The territory reached by the 
Baltimore and Ohio Railroad offers every advan- 
tage in the above, and manufacturers seeking new 
locations will find it to their interest to examine 
the opportunities afforded along that line before 
locating elsewhere. We will be pleased to confer 
or correspond with corporations or individuals 
and will afford them all the information or assist- 
ance neccessary in securing the most desirable 


locations. 
M. V. RICHARDS, 
Land and Immigration Agent, B.& O. R. R., 





Baltimore, Md. 


'LABOR. MARKETS. 


| M. V. SMITH, Pres. Cc. C. MorRow, Sec 
| M. A. GREEN, V. Pres Joun A. ELLIoTT, Treas 


ARTIFICIAL GAS ENGINEERING 


COMPANY, 


- Consulting and Contracting Engineers, 


706 Times Bldg,, PITTSBURG, PA. 








| ARTIFICIAL GAS ila to all branches 
of manufacturing and domestic uses. 
| * Apparatus for the manufacture of cval- 
| gas furnished at lowest prices. 


Geo. H. Anderson & Co., 





524 Standard Bldg., Wood St, 
PITTSBURG, PA 


High Grade Fir Brick 


GRATE SETTINGS, ETC. 


BRANDS: 
| **Anchor,”’ Extra. ‘Garfield,’ No “ITXL” Sand. 


Locomotive Tile a Specialty. 


Works and Mines at Bolivar, Pa 








FR'S. OF 


‘LAKE Roi 


ANGERS, Et 
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Alphabetical List of Advertisers. 


The star (*) indicates that the adv. appears alter- 
nate weeks ; the dagger (f) once a month; the 
double dagger ‘{) once in three weeks; the 
paraliel ({) three times out of four. 
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Haven Co., The James L.......cccccecesereeeeeneeeeccesees 

“Hendrick. Mfg. Co., Ltd 

Hercules Powder Co ...........-..seeseseeserseeee 

tHigley Sawing & Drilling Machine Co ; 

Hill, Clarke Co ........-cccceeesesecsseeseesccenencsceneceeseeees I 

*Hodell, H. H. & | OL 17 

Hunt & Co., Robert W............- 2 

Illinois Screw Co...........-:0++.-+ I 

iron Clad Paint Co............ 25 
27 


Jeffrey Mfg. Co... 
JeEmks, JAmMes............c0erceee cee cerce cer sceene ceeens cee ene sence 
Jessop & Sons, Ltd. ‘Wm. . 16 


Jones, E, H. & Co .. 28 
Jones, Richard De i aa tncapicien nomen 16 
Kilbourne & Jacobs Mfg. Co., The........ ......-+0++ 2 
Lake Co., J. H. 8 D....ccccecceeeesesseenseenterensseeseneees 21 
*Lake Shore RE WEIN IEG ssc ene cccsseecsinnsed venseneessess 15 
Lane & Bodley Co., The.. . 19 
Lawrence & Co., WwW. Sie ARR TS EEE 19 


Lloyd Booth Co .........-. 
Long & Allstatter Co. 


LPG, GB. Worsrersccceessce-00-- 

Lunkenheimer ee... 16 
Lyman, W. Cu... .ccceceeceeeeeceseeeeeneneee I 
Magnolia Anti-Friction — Co... I 
Milton Mfg. Co... a in 14 
Murdock, Jr., Jas... Disc vadanneonestahe th one - 14 
Oglebay, Norton & Co... etn 26 
Otto Gas Engine Co...... .. 26 
CeattnwwnFGe, Fe Wn BE OD. csniann nnn 0. sn one cnn cos con sve nee 20 
Parker, RICA IG A... <...600.ccccsccsecceescccesccccecccessecoenes 16 
Penberthy Injector Co. “eee . 28 
Pemberton, Geo............. 28 
Pollock, Wm. B. & Co.... 2 
Pool, F. J. & H. R.......... I 
Pope, E. C.. a 
Prentiss Tool. & ‘Supply Co. TIE vetadasks sgbuetenipuaeiinge 17 
Quint, A. P..........ceecceseeeceeneeseeeeeceeeeeenteteeeeecenes seit 28 
Raimey, W. Ju....-..--crerceerscereeerereenseeceenens seeeeenenees 2 
Ravenna Boiler Works. 5 25 
Richards, M. V............ sos 0S 
Robertson, W. H...............+++ 17 
Robinson & Orr.................- mee 
Sargent, H. Q................00.+- 22 
{Sharon Fire Brick Works.. _ 
Skinner Engine Co.. ‘ 6 
Spence & Son, L. 2 
Stevenson Bros. & Co. seek eb 
Me a nceicvecsivens seccinntcsscecessoses 2; 2 
IN I ISN on cose case cacaskapaioocenes -ceces toner 23 | 
Sykes Iron Roofing Co.. 18 
Taylor & ae Pouudry ‘Co I 
Tod, Wm. & Co.. . 26 
Toledo Machine & Tool Co... i ms 
ROC IE BIO aos cevnns nc eaviisdecce ies onscce 17 
Union Electrotype Found ry...........0..ccieeeee 14 


SUED, MENUEIIENOD. vencakebs “cicleaiacocsceccovcsse — ovseusens 15 








United States Heater Co......................cc00.cceeeceeees I 
Upson Nut Co.. Ib cab bsaeablock wos vai visdwen samen’ 0 
Van Duzen Gas Rumine: Co. Winshibabeiatbarcieatseeer 8 
IE I cer in ccd snvcve boil vactn ces sdbnececosk ‘4 


Weber Gas & Gasoline E asesoneth isis Since 
Wells Engine Co... ‘ 
Weston Engine Co... an 
Whitman & Barnes Mfz. C 
Se ioe 


PROPOSALS FOR MA- 
CHINERY AND 
TOOLS. 








BOARD OF EDUCATION, OFFICE OF THE ) 
SCHOOL DIRECTOR, 190 EUCLID AVENUE 
CLEVELAND, O.. December &, 1893. } 

NEALED PROPOSALS will be received at the 
kK office of the clerk of the . ere of Education, 
190 Ewlid avenue, Cleveland, until 12 0’. lock 
noon, January s, 1894, for Soredolitane the lathes, 
drills, planes, milling machines, vices, hammers, 
squares, scales, dividers. calipers, files, and such 
other machinery and tools as are needed to equip 
the Central Manual Training School, according 
to the s: ecifications therefor on file in the office 
of the School Director. 

All proposals must be sealed up. addressed to 
the clerk, and plainly endorsed on the outside, 
“Proposals for machinery and tools.’ 

Proposals are to be for machinery and tools de- 
livered complete in the Ceutral. Manual Training 
School building 

Specifications my be procured at this office on 
application. and all proposals must be made on 
blanks furnished by the School Director, and 
must be accompanied by a bond of five hundred 
($500) dollars, with good and sufficient surety, 
resident of Cleveland, that if the bids are a: cepted 
the machinery and tools will be de ivered as 
proposed. 

Each bid must contain the name of every per 
son interested in the same. 

All proposajs not in accordance with specifica- 
tions furnished by the School Director will be 
rejected. 

The School Director reserves the right to reject | 
any or all or part of any or all proposals. 

H. Q. SARGENT, School Director. 


 §,000 em. 
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Accurate 

and 
Up-to-Date 


Drrectrory of the Founp- 
RIES of the Unirep States 
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INVALUABLE to FOUNDRY SUP- 
PLY FIRMS. PIG IRON Fram, 
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IRON AND STEEL MARKETS. 


[ January 








IRON ORE. 
{On Lake Erie docks.} 

l,ow Phosphorus Bessemer............... be 5@$o.00 
No. 1 Specular, Bessemer..................... 4.00@ 0.00 
No. 1 Bessemer hematite.......................- 3-50@ 3.75 
Hematites No. 1 non-Bessemer.... @ 3.25 
No 1. Specular, noy-Bessemer............ 3.50 

Pic IRON. 

CLEVELAND (f. 0. b. cars): 

INE Ss aiss cndascac cn bass vhtbbeetenrecgeadab scien’ $i co@$11 as 
No. 1 Strong Foundry.. -- 12 00@ 13 00 
No. 2 Strong Foundry............... .. I1 00@ 1200 







- 10 50(@ 00 00 


No. 1 Grey Forge, red short........... 
--» 1000@ 10 25 


No. 2 Gray Forge, neutral... ; 
No. 1 American Scotch......... . 13 00@ 00 00 
No. 2 American Scotch.. seseseees 12 50@ 00 00 
Lake Superior Charcoal............ 02... 15 00@ 00 00 


PITTSBURG : 
NG. 1 POUNATY...ic0<..000i0 
No. 2 Foundry.. 
Grey Forge. ............. 
White and Mottled................. 


. $12 00@$12 25 
. Il oo@ II 25 
10 25@ fo so 
10 CO(@ 00 OO 








Warm Blast Charcoal.. ....... .......cecce 18 00@ 19 00 
ee NRE CRAM NIN 56.0 sis ccsi .s cceessnpseceneescs 22 00@ 26 « 
DOORCMICT ... .onctsin..04 ose sone cpccarssceccceeess TL OOW@ LI 25 
CHICAGO reported by our representative: 
Lake Superior Charcoal.............cs00e0-+ $15 50@$16 co 
Local Coke Foundry No. t........ ws» 13 50@ 14 00 
Local Coke Foundrv No. 2...............0608. 12 25@ 1275 
Local Coke Foundry No. 3 


errretin 12 (0o@ 12 50 
Local Scotch Foundry No. + 1400@ 14 50 
Local Scotch Foundry No. 2 - 13 50@ 14 00 


Local Scotch Foundry No. 3.. ......... - 13 00@ 1350 





| Southern Coke No. 1........ ond} -encacconss EQ. FORD Te OC 


p 1235 
11 85 
j 12 35 
II 5 

14 00 


13 50 


Southern Coke No. 2... 
Southern Coke No. 3... 
Southern No. 1 Soft..... 
Southern No. 2 Soft 
Southern Silveries No. 1 
Southern Silveries No. 2 






Southern Gray Forge..... ‘ 10 75@ 11 00 
| Ohio Silveries No. 1 .... Seen lS ee 
| Ohio Silveries No. 2............... seseseeee 16 25@ 16 75 

Ohio Strong Softeners...... ’ sseeeeee 15 50@ 1600 

Alabama Car Wheel...... ....... -esccscss-s... 13 25@ 18 75 


CINCINNATI rs by eis Brown & Co. 
Southern Coke No. 1, Foundry.. $12 co@$12 2 


Southern Coke No. 2and No 1 Soft 11 OO@ 11 25 
Hanging Rock Coke, No! ; 75@ 142 
Hanging Rock Charcoal No. 1, Kdy. 1s 50@ 19 00 
Ternessee Charcoal No 1. 14 00@ 14 50 
Jackson County Stone Coal No t..,...... 15 50@ 16 00 
Southern Coke, Grey Forge ............... 10 00@ Ic 25 
Mottled +s 9 75@ 1000 

Standard Alabama \ ar Wheel. wees 17 50@ 18 00 
adie Sai adisgt RRA yeaa 16 00@ 1650 

Lake Superior * > , + 1700@ 1750 


BUFFALO (reported by Rogers, Brown & Co.) 
Mahoning and Shenango Valley, 


strong, No.1 Foundry Pe a $13 25 
Mahoning and Shen: ango. “Valley, 

strong, No. 2 Found ry..............0cesee 1275 
EN OTURINET BOIS Ban. cvccaves .cccstccvenicseecs 13 25 
Ghio Softener No. 2..............,cccsescsseess 12 75 
| Jackson Co. Silvery, No. 1 sssseeeeehl6 80@ 17 30 
| Jackson Co. Silvery No. 2......... s+ 15 0O@ 16 00 
Lake Superior Charcoal.......... ; 15 75 
Tennessee Charcoal.............. 16 75 
Southern Softener No. 1...... 12 25 





$15 5om@ 19 50 
18 50(@ 20 00 


Alabama Car Wheel. eR 
Hanging Rock Charcoal.. ini 

DE! ROIT (reported by F. B. Stevens, 74 Griswold 
St.): 





n+ 


Southern Coke No.1 Foundry............$13 85@$14 10 
Southern Coke No. 2 Foundry............. 12 10o@ 12 35 
Southern Coke No. 3 Foundry.. weve IL 60@ 11 35 
| Southern Coke No. 1 Foundry soft sees 12 10@ 12 35 
Southern Coke No. 2 Foundry soft..... 11 85@ 1210 
Tennessee Charcoal No. 1 Foundry 15 10@ 15 35 
‘Tennessee Charcoal No. 2 Foundry 14 1olb 14 35 
Tennessee Charcoal No. 3 Foundry.... 13 60@ 13 85 


Lake Superior Charcoal No. 1............. 15 50(@ 16 00 


St. Louis (reported by Rogers, Brown & Mea- 


cham): 
Southern Coke No 1 ae $12 75@$13 00 
Southern Coke No. 2............cccsccsees . 11 50@ 11 75 


Ii OO@ 11 25 
10 50@ 1075 
15 50@ 1600 


Southern Coke No. 3 
Southern Grey Forge 
Southern Charcoal No. 1. 











Missouri Charcoal No. 1.........ssecseseseeees 14 00@ 1450 
Ohio Softeners. pias ddbetaiunsintdosess 16 50@ 17 00 
Lake Superior. Wee 17 50@ 18 00 
SGTNEENS «5. do.00sicene secsosee 17 50@ 18 00 
Connellsville Coke. St. Louis...........-... 4 80 


OLD RAILS AND SCRAP METAL. 


[ Prices paid by mills.] 
Gross TONS 












RU I a aia aee seusced $14 00 
SPUNU NON SURO. 5c. shaleetibisninasionkibibdsoseneoue silence 12 50 
NET TONS 

BVO; BR. WUT OIE OTR. occ isiss sce npecosseccecsses $10 00 
No. I wrought scrap......... . 9 50 
No. 1 Machine cast scrap.. 9 75 
ee scelvsksneesiss 16 00 
SIN MERTON Sys cnsncssssscccnscosscases 10 00 
Wrought turnings (free from cast). 8 00 
I NS han csp Sactcesnsrpcanecacsscs : 6 00 
Uncut wrought iron boilers............ is ue 3 
Steel boiler Plates...........0...ccsccsseeee ws 9 50 
RPRMES PGW cssssstariswverscee ive’ OO 
Pipes and flues (clean). a ae 
RRR INU seins ixiphsicyscceacsesés . 800 
Hoop and band iron... 6 00 
“heet iron.. sib 6 00 
‘| Wrought driilings. ; 7 00 
Malleable iron.. % 50 
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THE IRON 


J. A. FAY & EGAN C0 


251 to 271 W. Front St., CINCINNATI, OHIO. 


OWNERS AND OPERATORS OF 


J. A. FAY & CO. THE EGAN CO. 


1835 “SM ESTABLISHED 8@& 1873 


January 4, 1894. | 


a 
— 


Originators and Constructors of 











= WOOD-WORKING MACHINERY. | 


350 awarded us by the various expositions in! this 
country and abroad. 


*“GRAND PRIX” by the Universal Exposition, Paris, :889. 





Decoration of the “Legion of Honor’? conferred by the 
French Government. 








8 &. 
SN 
















OF ALL KINOS FOR 


7 MILLING MININGAND ~ 
AGRICULTURAL” MACHINERY, 


spo * gol” ot5b ' pPs TAs qh gsy°" pA ‘go t9 or? 
ZARGE ANO VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


x THE ROBERT AITCHISON. «av, 
“* PERFORATED METAL CO., 7 
off lee bom sit 16526 5ateecienes Q,ILL. york? sou not 


oa e|' 


etese 


pBR’ 


oo a — 








ee 


BEINGIN THE BOILER y= 








Janine STATIONARY TUBULAR Borers Exccusivevy, 
we CAN Man AND a co (nan 
“A BETTER BOILER ut e 


EB STEEL acSBRACES _ yanHOLES { 
Fran¢ WITH OWELDL ESS Ecupse - MANHOLES { 
SELL THEM FOR LESS MONEY “Stvit ones. 


We Hee NEATER LITHOGRAPHS AND DETAIL ILLUSTRATIONS OF 


raiS43% 0148 THAN ANY FIRM INTHE UNITED STATES 
FULTON STEAM BSILER WORKS FOUNDRY, Ricsnerp, Inp. 


THE 


Heating 
Ventilating 


BUILDINCS 


Of all kinds by a forced cir- 
culation of warm air. 
Send for illustrated treat- | 
ise on ventilation and heat- | 
(3) 














B. F, “STURTEVANT 00., 
34 Oliver St., Boston, Mass. 


gt Libetry St.. - NEW YoRK 
16 ~ Canal St., - CHICAGO 
135 N. Third St., - Pura} 


E. H. JONES & co. Special papati 54 Frankfort St., Cleveland, 0. 





TRADE REVIEW. bs 


STRUCTURAL MATERIAL. 





Beams and Channels (f. 0. b. mill)....... 1.45C@1.60c 
Angles... adabhsssBlodgndes +s eeenesstqiaasadeceseom ines OC 
TOEB inks -.<008 bnpvaodnadons tagimanltiibcuescnepebeseitseone 1.70C@1.75¢ 
pT ae Se Re apne as Oe ws a 1.50¢ 
STN Ns vias cp ccke capeecisasonnsvcsusenpensiatlomrtels 1.60¢ 


MERCHANT IRON AND STEEL. 
Fiat Bar. 


1% to4 by % to 1 inch 
44% to6 by % tor inch.. 
1% to6b % to 2 inch... 





Round and Square. 
DOG BI Bas caiectati dccnctescacemaaslasdbsdaclacsdiouaiaies 
SU BPO Bale csidcicadctincreconsvsedibaiecess 
2% to 3% inch.. 
3% to 4 inch. 


i to 4% RSet 
ME BOS VIG aieistensivctn cic cnscsttacsijenvanstiathesScacveiueds - 














OE DIES MUNIN... csciedapin gu ninesecdevasinnkepinteriodudiaccdeuseiss 
4] RODE AOR dcaensdpeireveciaeensys : 


Half Oval and Half Round. 


9G Og SIRS. cconsnpuscnnnetcees coabscgnusossssepiovesasekduansed 2 
% to1% inch 
Wi C0 SE SOOT cineca cetstiicpastsdcsesiesncinien 





Heavy Band. 
1% to 6 by & and 5-16 inch 
1 to1% by & and 5-16 inch... 
{to % by &% and 5-16 inch nen 
% to % by & and §-16 inch... kc eeeceeeee scenes 


Hoop Iron. 



















1 7-16 to 4, NO. 13, 14, 15 ANd 16..........ccccccseceeeeeees 215 
¥ 7:16 00S, ING, 19-90 WM 2G ooo iscccecccciccavstidacces esate 2 20 
© F-20900 2, TOG: Dee css cacedesticwsnsioniccinnnasteiccibiaiesed 2 30 
5 2G GOS, WAGs Biiesnsciciieccctctaceentnanlonsiccenk. vee2f> 
Bo ee. COSY ae oust 90 
11% to 136, NO. 13, 14 ANA 15... .cc0.ccessccseecseeee .-2 20 
1% to 13%, No. 16, 17 and 18.......c...cceccecsecces 2 25 
1% to 1%, No 19 and 20........ gaits Wadia Geel seee2 30 
Tic, S| lk a cigenabbaninias sese2 40 
156 0 390s ROOTES ders scattesweucaaes Lot an 
15-16 and 1 inch, No. 13, 14 and 1s...... nt 25 


15-16 and 1 inch, No. 16, 17 and 18.... 
15-16 and 1 inch, No. 19 and 20............ 


«2 40 

15-76 and t inch, MO. 98 ccccchabeissciseek i 2 50 
15- 16 and ¥ inch, NWo..24....:.:secuauansitdencses. ccs 2 60 
NO. 13, 14 ANA 15, ..ecse- éachbloy Wiha excvenabc trades 2 40 


%, WO. 16. 39- GONE 18) cceikSbi ete sash addenda 
%, No. 19 av 20 
FE PAs A. Mie Mle oxecncesen qinggeeisedenesced ntuple oud 2 70 
eg | SS ee eee eae en 
13-16, NO. 13, 14 ANA I5.........0ccceeseeees .2 50 
13-16, No. 16, 17 and 18.............c00 





13-16, No. 22 
%, No. 16, 17 7 and Set era alli 


Wi BE imatcreccsniciguttberastonsimiaactdlal 

Mas IND s BE svenise Ah rgpeionsantteutinckacs ceigeaee 
LE-9G, PEG. 29, EA GE US cesccsccsconctecaced 

11-16, No, 16, 17 and 18 
11-16, No. 19 and 20............00. 
E+ BO, Pee aiddaticsncenstersinices 
LENG, FE Biicccccadsaccieuss 

IIs 16, No. 23 


; . 23 
9-16, No. 13, 14 and 15 
g-16, No. 16, 17 and 18...... 
9-16, No. ANG 20... .ccccecee-e- 


7-16 and % inch, No. 13, I 
7-16 and ¥% inch, No. 16, 17 and 18................... 3 40 
7-16 and % inch, No. 19 and 20.......... ; 
7-16 and % inch, No. 
7-16 and % inch, No 
Ly 16 and % inch, No. K 
% No. 13, 14 and | ESS 
Ys No. 16, 17 and 18 
, No. 19 Yand 20....... 





Light Band. 





1% to $ WY 36 CO. O00 Ti aiivciccacicceiccacecdesocsvasocecs3 OO 
136 to 6 by NOS.J1I ANG 12. o.oo... ccccccesceccooeccces.. I 95 
I to 1% by % tO 3-16 INCH... eccccceeececsceeeeese., I 95 
1 to 1% by Nos. 11 and 12...............0.... 2 00 
%and 13-16 by % to 3-36 inch.. ee 
|} Aand 13-16 by NOS, 11 AN 12... cescccecesces. 215 
| % and 11-16 by % to 3-16 inch... cecccecc sees. 2 20 
% and 11-16 by Nos. 11 and 12..0.......cccccessceoee sss. 2 25 
| 38 and 9-16 by % to 3-16 imch.....ccccccccsesssseseeseess. 2 35 
¥% and 9-16 by NOS. 11 and 12......ccccccccccsceesescesess 2 40 
2 DY 96 tO 936 TRC scsi tuicsincaiumcrelats 2 50 
‘5g by Now. 17 GOA Chidendsccucee ee 2 55 


Wagon Box Iron. 
% inch, beveled edge, by Nos. IT and 12............2 10 


| %iich 13 and 14........... 2 20 
| 3 inch; ys Ten en AS ORE. Thceteinc® 58 
| ¥ inch, “ OTs ES SOE De scteeed As 
| Sheet Iron. 

No. 10 
No. 12 


| No. 14 
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“THE ADAMS 


WATER TUBE BOILER. 


This Boiler is absolutely safe from explosion. Gives as much | 
steam from the waste heat as any boiler made. Easy of access for 
cleaning and repairs. Furnishes perfectly dry steam. Occupies | 
little ground space. Economical in first cost. Send for complete | 
circulars giving list of users and testimonials, one of which is 
printed below. 
The Falcon Tin Plate & Sheet Co., } 

NILES, O., Aug. 18, 1893. 
Chas. P. Adams, Esq. 
Dear Sir: The three boilers of 225 H. P. each which you furnished us 
are working in every way satisfactory. We consider them as good steamers 
as any we have ever used. Up to the present time have spent nothing on 


them for repairs. Very respectfully, 
THE FALCON TIN PLATE & SHEET CO., 
By Warner Arms, Pres’t. 








{ 








807 The Cuyahoga, - CLEVELAND. O. 
DO YOU LACK STEAM? WECAN HELP YOU! 


Sold only upon approval 
after trial. 

For information, prices, or 
estimates, 





ADDRESS 


CORDON 
Hollow Blast Grate Co., 


Gordon Hollow Blast Grate for Culm, Slack, Etc. GREENVILLE, MICH. 


ACME SAFETY EMERY WHEEL COMPANY, 
‘Detroit, Mich., 


MANUFACTURERS OF 








Patent Metal Centered and Solid Emery and Corundum Wheels, 
Cup Wheels, Water Wheels, Specia! Shapes. 


We solicit atrial order on approval. 








WE CLAIM FOR THE 


“BIRDSALL” AUTOMATIC HOSE VALVE 


1st. That it is instantaneous in its action. 

2d. As soon as hose is laid out the valve is 
fully open without any other manipulation. 

3d. Time wasted in making connections and 
opening valves by hand is avoided. 

4th. Always ready, impossible to use it wrong, 
and is therefore operative by any person. 

5th It is durable, ornamental, and reasonable 
in cost. 

6th. Itis adapted to any place where hose is used. 


Agents wanted. For further information address 


PAT. APPLIED FOR: BUFFALO FIRE EQUIPMENT Co., 


The “ Birdsall ” Automatic Hose Valve. BUFFALO, N. Y. E. M. Birdsall, M’g’r. 









Bianp bebe a blast | Pragusnte after oblast 


STRONGEST and SAFEST EXPLOSIVE 





pe 1 ihe a Hmnown to the Arts. 
aa eo POWDER, FUSE, CAPS, 
atic, Aa Aid 0018 TOR STOW BLASTING, 


HERCULES POWDER R COMPANY 
0 Prospect Street, Cleveland, Viste, 








Je We WILLARD, Managese. 


[January 4, 1894. 





Steel Boiler Plates—1-4 in. and Heavier. 


Tank.. 
Shell.. 
Flange 





| Fire Box 
Above includes plates 90 inches wide. 
| QO tO 6 Im. WIE... eeceeeeceeseeereeneneeees c. i. extra 
Sy ED IRD GIN, WPI: ncctincsonvatewbasendescseecson r - 
BOG GO OO, Bb. WE ose ccccincéccectetsccocctscescs 1¥c. 
304 CO 106 101. WIGE.....ccccrrovccscrecssescaconccovovece coe special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs. 


T tO 2 im, UMCIUSIVE.......sccreererrerererrerererensesecerees 08 
LO IO TO 5 Ae. —creacccescrccncceonccceseee scene 
7-16 to 5 and 236 to Si ciaceannkgaseniennstsnccont 
AI Mh Wii kinintisseudevevsecdsoscsearcegeneasanepbeconcnypens 
% to i. “16 I ios inc svdcecccnsnscoeccsduabesionnsvens 


Cc. FP. ADAMS. | RUNNER 


y - a3? and 6% to 7 im................ oe 
SUE MU Seats vides ontssicssantmnnabactss? Ssdsbpiapascocsdlcsctcanoponieds 











Flats 
cts. Ibs. 
2 to ¢-16 in. wide by 2 to % thick..........cccccseeceeseneees 8 
Bessemer and O. H. Steel. . 
DEI osc. cic nc0n cossvecnnccesncstonsvocsoes base price, 2 10 
ire. , 2 25 
H “ 2 50 


“ 


Burden Boiler Rivets. 


%, %, 11-16 and % inches diameter...............+0+ 3 80 
Bridge %, %, 11-16 and ¥ inch diam.................. 3 50 


MACHINERY SUPPLY MARKET. 


Anvils. 

I i ca asbanonedenbouscasamnapeneisensceres 8 ib 9Gr0 
PMA Ra cvcndisvncsarevessesoasoseeassnossscasassovecoveseesoses $8 12 
Bellows. 

a _ ye ere dis 40 
Blacksmiths { Bullock’s......... dis 50&10 
Moulders’.. i 


icant somes 





Hoyt’s Short Lap.......ccccccccerrscersersereeserssesererens dis 45 
Shultz Raw Hide Leather Beltin ne ..dis 40 
Munson’s Short Lap Single Leat ier. Gis 45 
Munson’s Short Lap Double and “Light 

NS BOE vives vccncccscsstnscencessorcecescosecsceced dis 50 
Shultz Raw Hide Leather Belting, Double 

EE NG BNR iii p nc scviccicsviovessvncoecascscotessed dis 40 
Standard, oak tanned...................scsssseeeeses dis 50&10 
Alexander Brothers’ pure oak tanned............ dis 45 


Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co., 
BORED dices ccccecscccee 





Chucks. 
Cushman’ S$ 4 Jaw Independent...............seseee i 











Combination.................. 
oy I I ini sthdeiseccedecusassend i 
is 2 Jaw Brass Workers............ i 
- I i vtbisinenshevccibvovocseseipstanaiied 
Wescott’ s Scroll Combination......... di 
Independent ............. 
sts Little Giant Drill.. 
Horton’s Universal.................. 
wg Independent............ 
Whiton’s ee saeces 
National Combination.. 
Sweetland ae 
Almond Drill CP Remgenrerr sabe 
'"" <diegsideusnsuspppasiaghevorsecess 
Skinner’ s Combination Lathe....... 
se Independent Lathe... 
” Universal Lathe....... 
" Peihastwiadsacersenibostcutectscoonashiindeacnced i 


Cleweland.,.........ccccccrrcscccccerscrccesee sevcesoscescees dis 10@15 
Pratt & Whitney.... dis 10@15 
Standard ................ 





Brown & Sharpe, Milling Cutters.............0004 dis 15 
ee a Tae dis 15 


Crowbars. 


Drill and Drill Sockets. 


TARE TT a sasenssesensvcesccevccccoscececvessccevesesed dis 50&10 
Morse Taper and Straight Shank to 1}4”..dis Sate 
Morse Per and Straight Shank Larger — 


SE TIE csscsscorvecceccoosceccvcnssesovesccvscovcnccescononted dis 25 
DIE BOCHCB.....cccccccesseccccsccscsevsevcescoccsoveassoncaced dis 25 
Standard Twist Drills a eT: dis 55&5 
Chevere cascovcccvcscogensocssovees dis 55@55&5 

Emery. 
No. 4 to No. 54 to Flour, C. F 
. Isogr . FF. 
Kegs, inccinsacuntaaeeuans 4c 5 ¢ 2%c 
i egs ae SR ST 44,0 5%c 2%ec 
kegs P D...........00c0000 5 c 5%6c 3 .¢ 
to cans, ro in case......6 c¢ 6%c 5=c 
10 D’cans less than ro.10 c io ¢ 7%c 
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FRANK R. BIEDLER, 
(PRINCIPAL) (BRANCH) 


Baltimore Offices, New York Offices 
Equitable Building, Welles Building, 
18 Broadway. 


MINING, MINERAL AND TIMBER LANDS. 


Large Tracts of Florida 


Municipal Bonds, 
Farm and City Mortgages, Phosphate and 


Short Time Paper. Hammock Lands. | 


EXAMINATIONS AND REPORTS MADE. 


8@ Correspondence Solicited. 





—THE— 


Long & Allstatter Co. 


HAMILTON, O., U. S. A. 












Manufacturers of Belt, Steam and Elec- 


trically driven 


/ POWER PUNCHES and SHEARS, 


for all kinds of Boiler, Tank and Struct- 
ural Iron Work, Rolling Mills, Locomotive 
Shops, Car and Wagon Shops, Plow Shops, 
etc. Send for Catalogue. 





“ 
—— 
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=< team Boilers, 
: TANKS, 


Plate and Sheet Iron 


Work of every description. Write for 
prices. 


RAVENNA, - - OHIO. 


IRONCLAD PAINT CO. tron ciad Paint co. 


Factory, 756 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 
CLEVELAND, OHIO. 








And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 
Ground in Oil 
USED BY NEARLY ALI. THE 








strade Wark Patents. 


RAILROADS. 
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Emery Cloth and Paper. 


| Barder, Adamson & Co..........cesseeeeeeens dis 50@s0&5 
8 ig eee Pe istceirtsinencetndtrtectinasecdcersnsatd dis 50@s0&5 





Vulcanite. 
Hamden... 








SR srevensenstaninc peaceuniaiceiahibpsemntewpliniians Bate i 
Files. 
I i sic cnrentancaratienlascinabatesen dis 60&10@60&10& 10 
I ain cates esteicnsesceirsiccssss dis 60& 10@60& 1ro& 10 
ra Sin: Mlgsion eentddbetckeocusetspesasusspeape coated dis 25 
Kearney & FO0t..............ccccce00 dis 60&10@60&10&10 
pe ro ee dis 60& 10@60& 10& 10 
ths hesnsheniovartesincexacceuk dis 60&10@60& 10& 10 
NE isc dis sintpitnddchaciniieancielvacsinsanntuousaeeel 
WEI cincsccnnqncececeseceses 
I sithicencacnmnceavn 
PT Civic incdticctnccgitiinsionnaniaccbere 
Reynolds Bros.’ Hand Cut 
Industrv File Works Hand Cut 
Hammers. 

PD. S. W cesesssossrecsesccessronecsserscasccseccrecsssesecoversesees dis 40 
Atha mew Tet, FAM. 16, Weis siacccscccssccscacanceheses dis 50 
Heavy hammers and sledges under 5 Ibs............ 15¢ 

a sie ° " COUR BB oicrievaceion 12¢ 

Jack Screws. 

Titi mole WG Ces Lime accsisveisetevssicosenseres sessnsieens dis 75 


Nuts and Washers. 


Size ofboltinches % 5-16 % % % %X% 
oe 8 7 $f 4% 4 3% 3% 
Hexagon............00 154% 11% 8% 6 5é 5% 
Washers............... 9 8 4% 


5 4% 
In lots less than 100 Ibs, ® fs add %e., 1 boatis 
add rc to list. 
Nails (wire). 








List July 14, 1887.......scccccossscesececesresessesssevenesees dis 75 
Standard Penny Nails, #@ keg card rate 
{ Ma a ose sccsassmnces I. 
Less than car lots...$1.65 
Oilers. 
TE ONG DR is iassniidbietinitiitasviceanciusarerindiecabiminetl dis 60 
BSRNS OG. COCR irra iseccernccisnciccainssvecsunsuunesensed dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, 
$4.00; No. 3, $4.40 B dOZ.............cccceee dis 10o@10&10 
Packing, Steam. 
Wbabeen Weltisw Oeivc.seicsiscastisssinpetihsascnuseestenaai is 
American Packing Hemp.................0ccece000 
Russia m Tt, pedgepiudeaneuniiubhagniiaenal 8 ib 
Italian baie tat Seg SPE RE SE 
EMG BAMBOO a aisids saicicccinnk: novckipbinbiiaien ban #B 
EE EE EET i 
ND on necnesdtnispssayecuatiediaeiend 
Square Flax“... 
Sheet Rubber............. 
Excelsior Rubber.................. hie 
awe 4sc # ib 
Ratahow pnt ed hie Less than Fuli Rolis. soc #M 
TR: Cains caiinsitinsoscvecoscbisatiinianions @ Ib 75 
Picks ® 
Radice, 5 ter G WW isvsdpsacectccisscsstccasemseeus $12 dis 60 
- © 00 9 WR iivincrcecsciietsede nk $13 dis 60 
Pulleys. 
Tron Pulleys; Walker LAist..........0:.0siscsiscsdecsess dis 40 
Medart Pulley..........<.:0000000+0. dis 50 
Split Wow PUMP Wisc. cicesccssescrercesssuctinal dis 50@s55 
Rivets. 
Iron, Thousand, list November 17......dis 50&10@6e 
Iron, Ordinary, Cooper’s Block and Carriage 
Hgts RGVOUNEE” Wivvscicciveccscavedsacsadie dis 50& 10@60 
Copper. is 50@ 








Mill, Mulay and Drag Saws........ dis 40&10 

Ot ES CI ncn iekotalnsosadecbuiienci dis 40&10 

" Silver Steel Diamond Cross-cut 

I sictuisiaitatiies ques aa ecncigineh joc per ft 

= Dexter Cross-cuts.... 50c s 

. eS . dicendiieeneces 30c 

1 Tuttle Tooth Cross-cuts.............. >” 

“ One-man Cross-cuts........6......00008 a: :... 
ING, F TAA sciccccesctssrensscutectoains 23¢ per pair 
No. 6 Mt” gekantetoqnsiogstnnssleeeniielpbrit 16¢ . 
Excelsior Saw Tools..........c0sccscsssrecstecesvess $6 per doz 
Derfection WT ptikedhaiadtabasienia haa sete $15 
Petroit Saw Works, Circular........ ..............00- dis 50 

” o fa Pie ocseninnnccisinctaouiyt dis 25 

+ " 2 PI ios sassicicnssnbodocedasesed dis 45 

Taps. 
Cards, Hand and Nut to 2 in................. dis 5c 
Carpenters’ ‘ # 2h Saiaaiesataneace dis 50 
Morse sin Mig PRES RR dis 50 


Pratt & by hemes * 2 ** new list.....dis 10 
GEES BOSC TOI: 5... 000. csiccensvorceceaspuisblonel dis 55 






Pipe Lae y eb REL eS is 70 
ns eee, ECE kOe Soe e dis 25 
OG TOOEE Ons... vsrinndnanssicqasmsagiaaseucnaabentoiennd dis 55 
PUI Ee iain his esccitatnnunyibaiostetices ia bisa pansies dis 4c 
Vises. 

re OTT LET OTR OOM ORE CANT LSE EESTI, dis 60 
Parker’s ........ dis 20@25 
ike. soar vnantiad dis 20 
Stephen’s dis 25@30 

rrett’s..... ny 
WN Wy. SUM cninsiniogtseanivesides sheichiienieacncnembeinad dis 40 
Merrill’s......... .dis 15@20 
TEBE ses cncnssvecstensncesenctvancanscnstaosegstentieliiaadasil dis 35 
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Wire. 


New List, Jan. 18, 1884 
IG sccinenestticin, ictettsabb ren mperininesnasenssitdovepeneess dis 30 
NI 2 SeeTS a0 un ch empkacasanreroetenshhughtotte oxasitesbes’ dis ° 


pe 
Bright and annealed, Nos. — wave dis 70&1 
Nos. 19@26...... dis 75@7 

. Nos. 273... 

niece Nos. o to 18, market list.. 
alvanized Nos. o to 18 a ; 
Tinned market Nos. 0 tO 18.......0::....cccsesseoes is 





I eT es cniicsiscaetecensSesncecosenesses dis 50 

Tinned Broom Wire...................+++« dis 70&5@70&10 

annealed Fence, Nos. 8 and 90.............ss00sesseeees dis 75 

Annealed Grape, NOS. 10 tO 14....--.:...seereees dis 75 

Stub’s Steel Wire regular.............. ..9§¢ B tb dis 30 
Wrenches. 


ESE ER eee ee i 
Girard Standard i 








Agricultural .......... 

PE deisteidsessiiactsenssctsetcccsteoesccces 

Bemis & Call’s Combination...................::.02+++ dis 35 
Donohue’s Engineers..........0:....:..0seeesseees dis 20&10 
Lamson & Sessions Engineers....................... dis 60 
Billings & Spencer’s Drop Forged dicusidvcsivonened dis 25 
1 __ tga oah ceahanata bb amas re ee dis 25 
Nh Feet eet eer moar t SRP or «2 saeictnpeseied dis 40 


Bolt and Nut Works. 
f¥VHE UPSON NUT-CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 
Steel “Stamps and Stencils. 


\LEHARTY, 1." 2. & Co., Rubber Stampes 
Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 
AND METALS. 
Cleveland, ~ Ohio. 








PETER GERLACH & CO., 
Saws, Tools il eilinass. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S. A. 


CORRIGAN, IVES & C9., 


DEALERS IN 


IRON ORE AND PIG IRON. 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, OHIO. 


THE 
CLEVELAND-CLIFFS IRON CO., 


Cleveland Iron Mining Co.—tron Cliffs Co. 
Producers and Sellers 


Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 








Mercantile Building, CLEVELAND, O. 


THE CONDIT-FULLER 00., 


Pig and Bar Iron, 
CLEVELAND, . OHIO. 
Ozglebay, Norton & Co.. 


Successors to Tuttle, Oglebay & Co. 
Commission Dealers in 
ZrRON i-t ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


CLEVELAND, OHIO. — 











J. H. OUTHWAITE. W. G. POLLOCK. 


J.H.OUTHWAITE &CO., 


Exclusive attention given to 


. LAKE SUPERIOR AND MENOMINEE RANGE 
IRrow ORE. 
a 


SUBSCRIBE FOR 


THE ARON TRADE REVIEW. 
_ $3.00 Per Year. 











3 OR OTING co 


LTA OLS 


OF ALL KINDS FOR 


peReORAte 


ofesi 
peril ll Hi 
Ui (t Ves 


t' 9@ Zz 


Fearne 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforated as Required for 


GRAIN CLEANING AND MINING MACHINERY, 
WOOLEN, COTTON, PAPER AND PULP MILLS, 
RICE, FLOUR AND COTTON SEED OIL, MILLS, 
SUGAR AND MALT HOUSES, DISTILLERIKS, FILTER PRESSES 
STONE, COAL AND ORE SCREENS, a ee 
BRICK AND TILE WORKS, FILTERS, 
e SPARK ARRESTERS, GAS AND WATER WORKS, 
OIL, GAS AND VAPOR STOVES, 

COFFEE MACHINERY, ETC., ETC. 


STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO, 


Main Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 


Eastern Office, No. 284 Pearl St., New York. 
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WILLIAM TOD & C0. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND& CONDENSING 
Blowing Engines. 


Hydraulic Cranes 
and Accumulators. 


Z ‘Heavy Special Machinery, 






ENGINE CATALOGUE ON APPLICATION 


THE LLOYD-BOOTH 60., "a." 











STTOU 
[ty puw pug 


SIMA Sur[joy 











CAS OR 


POWER *~= CASOLINE. 


No pore Coal, Ash, Gauges, Engineer nor Danger. 


From : to | Can be Used in City or Country. 


horse - power, 
In ilies with our Producer Gas Apparatus, we 


uarantee coal consu ORK of 1% pounds per hour per h.p. 


PHILADELPHIA, PA. 





ord GAS ENGINE WORKS., 33rd & Walnut Sts. 


S. M. York, 42 S. Water St., Cleveland Agent. 





a 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treas. | 





OF ALL KINDS AND PRICES. 


DOCUMENT AND LETTER FILES, 
LIBRARY AND OFFICE CHAIRS. 


Metal Vault Work For Banks and 
Offices. 


8@ SEND FOR CATALOGUE. LARGEST COMMERCIAL FURNITURE HOUSE IN OHIO. 


THE CLEVELAND DESK COMPANY, 97 AND 99 ONTARIO ST., 


CLEVELAND, O. 


} 
BURWELL & BRIGGS, General Agents, 208 Su- | 
perior Street, Cleveland, O. 

C. A. BURWELL, Chief Inspector, 208 Superior | : 8 


St., Cleveland O. | 
J. , WOLCOTT, Special Agent, 8: ath Avenue, | Cupolas Built or System Applied to any Cupola. 
Pittsburgh, Pa. | 


15 Per Cent Saving in Fuel Guaranteed. 
FOR SALE : 


| Ower 500 in UWse. 


In Florida, WEES 


Several thousand acres of the choicest! The GREINER ECONOMICAL CUPOLA CO., 


orange and vegetable lands, including | 
some of the most valuable muck beds. 71i@ Bort Building, Chicago. 


and beautiful lakes in the States, all | 


situated within three miles of railroad | HE TOLEDO MACHINE & TOOL Co. 


station. 501-505 Superior St., Toledo, Ohio. 


We manufacture 
THESE LANDS WILL BE SOLD, Power Punches, Forging Presses, 
TO ACTUAL SETTLERS 


Power Presses, Trimming Presses, 
At prices defying competition. Straight gts Presses, 

















I” ve large tracts from 200 to 5,000 
. resin, farm, garden and Rate Embossing Presses, Automatic Feed Presses, 


lands, also several valuable phosphate | Stamping Presses, Power Slitting Machines, 


beds near Dunnellon and Anthony, —pAepeali\— — Riveting Machines, Power Shears, 
Marion County. Address | SK Ke 









Special and Automatic Machinery Dies for al. classes 
of work in sheet metals, 


—— a4 , WS 
FRANK R. BIEDLER, BALTIMORE, MD. | No. 54 Power Press. Write for catalogue and prices. No 75 Powet Press 


THE DEMING CO. 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE Pur- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 








When you write to firms ad- 
vertised in our colamns, please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 





JEFFREY 


Chain 


K —_ and WORKING Heaps for FacToriEs, MILs 
‘ Hydraulic Boiler Test Pump. Fig566, | 204 FURNACES. 
Be lti el oO ‘HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill.. General Western Agent. 
Sear, ee Send for illustrated catalogue and price list. Mention this paper. 





MALLEABLE, STEEL, 


WROUGHT AND SPECIAL 
CHAINS. 
@ 


eae, Patented Dec. 27, 1892. 
+ a it HAS QUALITIES THAT 
ARE UNDISPUTED. 





> Rapid, Active, Prompt. 
5 / One movement in and out, one 


turn of the hand and the 
work is secured. 


The Capital Machine Tool Co, ausurn,n.y. 





For 


cevatngampcowernemenery MOULDING SAND, FIRE SAND, 


REDUCED PRICE LIST Fire Clay, Fire Brick, Circle Brick for lining cupolas 
‘ Bristle Brushes, Stee! Wire Brushes, Bellows, Riddies, 
Bp tisl Shovels, Foundry Facings. Foundry Barrows, Pig Iron 








Barrows. 


THE BEST GOODS AT REASONABLE PRICES, 
THE J. DOWNERD & SON CO., ZANESVILLE. O. 


THE JEFFREY MFG CO. 


143 E. First Ave., Columbus, O. 
New York Branch, 163 Washington St. 





| 
| 
| 
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‘ RELIABLE—1893 
ORING AND 


TURNING 
MILLS, 


4,6 8 6 Ft. Gwing. 


(SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 





Emery Corundum | Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box: 84, Columbus, O. 
aa N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL Toot GRINDER and 














; Sere CASED WITH PornTER, for Pennsylvania, one. Indiana, Illinois ~ £7 Bickford, é 
FOR BOILER ROOM COMPLAINTS oe : 






Use the PENBERTHY SPECIALTIES. | Send for Photograph and Low Price. 


: » avromaric. | GEORGE PEMBERTON, 
ENBERTHY INJECTOR. ig Broadway, - New York. 
75,000 IN USE. peng ge 


SAFETY DOUBLE. FEED GRANK-PIN OILER. Mining, Mineral and Timber Lands. 








TWO DISTINCT FEEDS. Municipal Bonds,. Farm and City 

Send for Catalogue. tery po sey Rs Fo ng Fone g 
. . racts of Florida Phosphates an am 

ke PENBERTHY INJECTOR CO., Detroit, Mich.| mock Lands. Investment Securities of 


all kinds bought and sold on commission. 


E. H. JONES & Co.., | Correspondence Solicited. 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. | ‘QUINT’ S TURRET DRILLS, 














Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. Arranged for light tapping. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER, COILS, Etc.,for Hot Blast Heating. 





Awarded the CRAND PRIZE at the Paris Exhibition. 





| OEND POR THIS BOOK 
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MANUFACTORIES IN UNITED STATES: SCOTLAND D-FRANCE, SERMANY rate 


2 t Se ae a a ee 





so 
4 





Cieveland Office, 412 Perry-Payne Building, Cleveland, O. 


ELEVATORS 


: | THE JAMES L. HAVEN COMPANY, CINCINNATI, OHIO. 


For Preventing Rust on Bright Surfaces, | 














mt _3~ Is not only USEFUL but! 
. | , is A NECESSITY to all | - 
was = . A sensitive and effective Six Spindle drill for Py 
Sis Manufacturers and Shippers of Bright. Machinery, Toots, Locomotives, Steam Engines, Etc. | drilling from ( to 4% in. Only the spindle in use ' 
' | revolves. get Tg balay in Gents cnet gar All ) 
learn bout i so independent drill stop for each spindle peed : 
~ eel To ¥: qiis t iteddress STEVEN N, BRO. & co., fain a to 2,000 oer Send for chreedar, Ad if 
+4 Bes South Second St., Philadelphia. | . P. QUINT, Hartford, Conn. 


" ~ 
ss 





